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POLfTECHN

“ IÜDCÛ” 
LUBRICATED PLUG VALVES

From 16" bore as illustrated down to §' bore, all with 
the renowned Audco system of lubricating and sealing 
to ensure tight shut-off and ease of operation.
Materials and construction include Cast Iron, Steel, 
Stainless Steel, Acid  Resisting Bronze, Audcoloy, 
Reinforced Ebonite and Glass.
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DRUMS
These drums are welded  
throughout and are 
manufactured in large 
quantities. They can be 
supplied painted, gal- 
vanijed or tinned.
A lso manufactured In 
stainless steel. Capaci
ties ranging from 20 to  
150 gallons.

' Everything for Safety Everywhere "

GAS M A S K S
-A L L  TY PES

S i l f 'C o n t i ln id  
Breathing 

Apparatus
“  P r o to ,’*
“ S a lv u s ,”

11 F ir e o x ,”  e t c

Jh o rt-D lita n ce  Breathing 
Apparatus

A n tip o y s  and o th e r  ty p es

O X Y G E N  and  
O X Y G E N  +  C O ,

Resusc ita tion  
Apparatus

“  N ovo x ,* '
" N o v lt a ,”  

and o th e r  ty p e s

DUST MASKS and GOGGLES of all patterns 
ASBESTOS FIREPROOF CLOTHING. ACIDPROOF 

GARMENTS, etc.

SIEBE, GORMAN &  CO. LTD., LONDON
Telegrams : Telephone :

Siebe. Lamb, London _____  Waterloo  6071

STEAM  Ü  W A T E R . F IT T IN G S  FORALL 
P U  F A P O S E S

E N SU R E  T H E  M AXIM UM  OF E FF IC IE N C Y  
T O G ET H E R  W ITH  LONG L IF E  U N D ER  

A L L  W O RK IN G  CONDITIONS
Also SAND CASTINGS IN  AU. NON-FERROUS METALS 
INCLUD ING  H IG H  TENSILE ERONZES  & ALUMINIUM

Trlonlte Ltd., Cllffe Vale, Stoke-on-Trent
PHOHI : ITOKI-6N-TBINT 3171-3
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RICHARD SIMON & SONS, LTD.
P H Œ N IX  W O R K S ,  B A SF O R D , N O TT IN G H AM

Here is a portion of a very big oil storage install
ation we recently completed in Trin idad— the 
electrically-welded tanks illustrated are 118ft. Oin. 
diameterand 4lft.6in.deep (80,000 barrels capacity).
This is only one of the many important jobs under
taken during the past five years —  most of which I I I I N d  F T  • I  F F D Ç  I f i
we are still unable to mention. n U I W L L I  L L U l / J  I V

L ondon O f f ic e :  W in c h e s te r  H o u se , O ld  B road  S tr e e t ,  E.C.2 ’G ram s: “  O x b r o s , L eeds *
’P h on e : L ondon  W a ll 3731. ’G ra m s: “ A sb en g p ro , S to ck , L on d on  ”  'P h o n e  : L eeds 32521

We have test p/ants on a commercial 
scale always available

M U L T I T U B U L A R  D R I E R S
R O L L E R  F I L M D R I E R S

F L A K E R S  A N D  C O O L E R S

W e  offer accumulated experience 
of 50 years’ specialization.

O U R  W O R K S , the largest in the 
United Kingdom devoted especi
ally to D R Y IN G  M A C H IN E R Y , are 
laid out and equipped with the 
latest plant for this particular 
purpose.

M A N Y  S T A N D A R D  S IZES  includ
ing L A B O R A T O R Y  M O D ELS.

A
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I N T E R M E D I A T E  P R O D U C T S  
A N I L I N E  D Y E S  

FA ST BA SES FOR ICE C O LO U R S
Benzol, Nlcrobenzol, Binltrobenzol, Nltronaphthalene, Blnltronaphthalene, Xylol, Nltroxylol. Blnltroxylol 

Xylldlne, Toluol, Ortho & Para Nlcrotoluol, Blnltrotoluol (All Grades)
Para N ltro Ortho Toluldlne, Meta N ltro Para Toluldine 

ORTHO TOLUIDINE PARA TOLUIDINE

Extensive Range of Oil Colours, Acid Colours, Basic Colours, Direct Colours, Pigment Colours,
Azoic Colours for W ool, also Colours suitable for all Trades 
META TOLUYLENE DIAMINE META PHENYLENE DIAMINE

J O H N  W . L E IT C H  & C O .,  LTD.
MILNSBRIDGE CHEMICAL WORKS

Telephone: H I i r ^ n F R ^ F I F I  H  Telegrams:
189-190 MILNSBRIDGE n  U  L f  ü  C  l \  J  r  1 C  L  U  LEITCH. MILNSBRIDGE

IN D IA  S C O T L A N D  C A N A D A
Khatau Valabhdas & Co., Kirkpatrick & Lauder Ltd., Prescott & Co., Regd.

Vadgadi .Bombay. 180, Hope Street, Glasgow, C.2 774, St. Paul St. W est, Montreal

A. J. RILEY & SON, L td

BATLEY, YORKS
ESTABLISHED 188 8Telegrams: "  BOILERS, B A T L E Y T e l e p h o n e :  657’BATLEY (3 lines)

Makers of

M ILD  STEEL R IVETED  A N D  
W E L D E D  VESSELS

JA C K ET ED  PA N S  C O M PLET E  
W IT H  A G IT A T O R S

SH EET  L E A D  O R  H O M O G E N E O U S  
L IN E D  VESSELS

TAR, B E N Z O L E  & O IL  ST ILLS

C O N D E N SE R S ,  E V A P O R A T O R S  
A N D  D IST IL L IN G  PLA N TS

M IL D  STEEL PIPES 
A L L  PRESSURES

L A N C A SH IR E , C O R N IS H  
E C O N O M IC  & W.T. BO ILERS
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FLUOR SPAR
o

o

HIGH GRADE 

97*98%

Ca F2 C O N T EN T

is now available

from  —

O

o

GLEBE  M I N E S  L I M I T E D
EYAM •  DERBYSHIRE

Telephone : Eyam 241

fiOWSONUMASOi MANCHESTER 19
G A S  P L A N T  C O .  L T D . Tel. No. : H eaton  M o o r  2261

DOWSOŃ
CAS PLANT CCitti) 

MANCHESTER:

DOWSON S> MASON 
CAS PLANT CO-LTD 

MANCHESTER

DOWSON »  MASON 
CAS. PLANT ĆO ¿TO 

MANCHESTER

■Ą . POWSON « ON 
: CAS PLANT CO LTD

MANCHESTER

T A N K S .  C Y L IN D R IC A L  A N D  R E C T A N G U L A R  
PUMPS A N D  F L O W  METERS, ETC.
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READS OF LIVERPOOL 
FOR BETTER TINS i, PROMS

‘A  product is no better than its container’ is a sound and well-tried business 
axiom . Poor sales always result where goods— however high their quality—  
are. packed in inferior containers. If your product is sold in m etal boxes, 
tins or drums, consult R EA D S of LIVERPO O L, whose experience exten
ding over three-quarters of a centu y  enables them  to offer exactly the right 
type of container for every product. Typical outstanding ‘ Firsts ’ secured 
by R EA D S were ‘ Seamed-Corner’ tin  boxes, double-seamed kegs and drums. 
R EA D S were also the first in the British Isles to install printing presses 
capable of handling heavy gauge sheet m eta l. W ith  few exceptions, if a 
package can be made from sheet m etal, R E A D S can supply it.

R20I-CÍ

READS LIM ITED, 2 1  B R ID G EW A TER  STREET, LIVERPOOL 1 . R oyal 18 3 0  
A nd a t  London, Glasgow, B elfast, L eicester an d  Cork
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ESTABLISHED 1840

DANKS OF NETHERTON LTD

CHEMICAL PLANT 
PRESSURE VESSELS 
JACKETTED PANS 
MIXERS RECEIVERS

ALL TYPES O F W EL D ED  
A N D  RIVETED STEEL 

FABRICATIO NS

NETHERTO N, DUDLEY,
W O RCS.

LONDON OFFICE—

329, HIGH HOLBORN, LONDON, W .C. I

Ml

ALUMINOFERRIC
REGD. TRADE MARK 

THE CHEAPEST FORM OF SULPHATE OF ALUM INA

Sole Manufacturers .. .

PETER SPENCE & SONS LTD.
NA 1 :cy.A.L PUHDINCS • ST. MARY’S PAP.iOSACE

M A N C H E S T E R ,  3
LONDON OFFICE: 778/780 SALISBURY HOUSE ECZ

) G 18

There’s money V in the air
W herever solvents a re  used m oney l \  w hether an  active carb o n  recovery plant 

literally takes to  the  a ir  as the  result M  w ould be a w orth-w hile p roposition , our 

o f  evapora tion  and  in m any industria l advisory  departm en t can  clear the  a ir  by 

plants this w astage can  be very serious. W  supplying you w ith the  necessary details. 

There isn’t the  space here to  list all 

the industries which can benefit from SUTCLIFFE, SPEAKMAN
AND COMPANY LTD • LEIGH, LANCASHIRE

solvent recovery but, if  you use sol- V\ \  London Office : 82 K ing William Street, E .C .4 .
\ \  \  Tel. : M A N sion  House 1285/6.

vents a t all, and  are  in any doubt
M elb ou rn e A g e n ts — M essrs. H . R. H ill & S o n , P ty , L td ., 350 K ing S tr e e t .
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m a ù

for Jf 
total
mechanisation

Whatever kind of box or enclosure In 
metal you require there’s a M O O N  
machine which will help you to say to 
enquiries “ Yes, we can.” You can get 
the finish, you can perform intricate 
operations and turn out the quantity on 
a M O O N  machine. W e  make a wide 
range and will gladly co-operate in 
finding or designing one to suit you. If 
you have a problem, you can safely pass 
it to us.

MOON BROS, LTD,) Makers o f Tin Box and Drum ¡Making Machinery, BEAUFORT RD., B IRKENHEAD

in tin box 
making

dm 1242
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THIS ' APPARATUS MAKES

P O T E N T I O M E T R I C  
T I T R A T I O N  EA S IE R

THAN TITRATION BY 

COLOUR INDICATOR
W ith  th is, th e  M illiard  E lectrom etric  
T itra tio n  A pparatus T y p e  E .920 , a robust 
'  m agic-eye ’ tun ing  indicator replaces th e  
usual fragile galvanom eter. N o  external 
ba tte ry  is needed. D rift, a frequen t bug
bear w ith  such apparatus, has been 
entirely  overcom e —  by  an  ingenious 
new  circuit. T h e  apparatus is unaffected 
by changes in  th e  supply-m ain’s voltage, 
and  is equally  su itable for research 
laboratory  o r factory. Being extrem ely 
sim ple to  use, operatives w ith  no  special 
train ing  can use it. T h e  price is £ 3 3 . 10 .0 . 
F o r fu rth er particulars w rite  to  the  
M illiard  W ireless Service C om pany L td .,  
M easuring A pparatus Section , C en tu ry  
H ouse, Shaftesbury  A venue, L o ndon , 
W .C .2 .

MUIiLARD
M EASURING APPARATUS

B A K E L A Q U E
Synthetic Resin 

Laminated Boards, 
Tubes, Rods, and 

Mouldings

B A K E L A Q U E
Resins, Varnishes and Moulding 

Powders

MICA and MICANITE
in all forms

Vulcanised Fibre and 
Leatheroid

Varnished Cloth, Tape 
and Tubing

Presspahn, Fullerboard 
Ebonite and all 

Insulating Material for 
Electrical Engineers

ATTWATER Ł  SONS LTP
P R E S T O N

ESTABLISHED 1868
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T'. DAVIES LIMITED, Steel Drum and Keg Manufacturers, 
W i d n e s  I r o n  W o r k s ,  W I D N E S .
Grams : "  DAVEE ” ' Phone : Widnes 2463

B
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rshould be used in analytical and research work. 

It Is also essential that the user should definitely 

know the maximum amounts of impurities which 

the reagent is liable to  contain.

All Towers Tested Analytical Reagents are 

therefore supplied w ith a specification of. the 

maximum .limits of impurities, which- Is «leacly 

•stared on the label of every bottle.

mfper sulphate Alt

Price List on Application

J. W. TOWERS & CO., LTD. H e a d & Works . - w id n e s

B A R  B I T  O N  E
BARBITON E SOLUBLE 

ALLOBARBITO N E 

CYCLOBARBITONE
F IN EST  QUALITY.

A C T U A L L Y  M A N U F A C T U R E D  A T  B A R N E T
= = = = = = =  by  - • —  — •
PIERSON, MORRELL & CO., LTD.

(THE O R IG IN A L  BR ITISH  A SP IR IN  M A K ER S)

Q U E E N ’S ROAD - BARNET - HERTS
Phone : Barnet 0723 Grams : Pierson, Morrell, Barnet

Modern methods demand 
the purest chemicals . . ..
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Carbon is employed fo r a great variety 
o f specialised purposes in mechanical, 
electrical and chemical engineering, 
often in applications where no other 
material has the requisite properties.

For meeting these requirements ice 
have developed methods whereby it can 
be shaped into practically any form .

The combined properties o f carbon 
are unique. It is self-lubricating and

has a high thermal and electrical con
ductivity compared with other non- 
metallic substances : it resists thermal 
shock, maintains its strength well at 
high temperatures, is chemically inert 
and has aloic coefficient of expansion.

In your own industry there may be 
something needed which would be the 
better for being made o f carbon, or 
cannot be made ivithout it.

The collaboration of our engineers is at your disposal.

A M M W G A N
product

THE MORGAN CRUCIBLE COMPANY, LTD., LONDON, S .W .l l

Intricate Shapes
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nndWhite
Grey, Plain,

C rin k le d ,

Em bossed.

POSTLIP”
(N o . 6 3 3  M i l l )

ENGLISH
FILTER

P A P E R S

HoeiiKil]

A ll  s
S q u a r e s  ,
Circles and
Folded Filter
Rolls made

to order

Pure F ilterings fo r  
Labora to ry  W o rk ,  
and in quantities 
for all Industria l 

purposes.

See report of TESTS 
made by the National 
Physical Laboratory, a 
copy of which w ill be 
sent on application  
together with  ̂ free 

samples if required.

Postlip Filterings are stocked t>u all the leading Wholesale 
Laboratory Dealers

EVANS ADLARD & Co., L td.
POSTLIP MiLLS 

W IN C H C O M B E, C H E L T E N H A M , ENGLAND

L © w m © ¡ R
W i . ® U © O T  D l ^ ® i

So re  </ £ im S
.... . x

us -tAe c / u u t f r e s t  /

L o w m o o r Iron  is p a r t ic u la r ly  s u i ta b le  
f o r  H ooks, S l in g s  a n d  S a fe ty  G o a r  fo r  
S te e lw o rk s , C o ll ie r ie s , R a ilw a y s , e tc .  
It w i th s ta n d s  s u d d e n  s t r e s s  & s t r a in  
a n d  r e s i s t s  a tm o s p h e r ic  c o r ro s io n .

L O W M O O R
BEST YORK SH IRE IRON I jo .  
IR O N  W O R K S , L O W M O O R .

ACTIVATED
ALUMINA
ADSORBENT AND CATALYST

S Al Tl SH 
MANUFACTURE

W R IT E  FOR 
PARTICULARS

PETER SPENCE & SONS LTD.
Mr<ONAl BUILDINGS ■ ST. MARY'S PARSONAGE

M A N C H E S T E R ,  3
LONDON OFFICE: 778/760 SALISBURY HOUSE EC2

A 6

M L A R G E  U S E R S  
OF  W A T E R

Berkefeld LARGE SUPPLY Filters are reliable . . . 
endurable . . . simple to operate. In pattern T the 
Impurities, trapped by the cylinders, can be cleaned 
away In a few  m inutes—w ithout having to open or take 
the filters apart. Just imagine how  this can be of service 
to  you with all 
to-day’s l a b o u r  
difficulties. And, 
f u r t h e r m o r e ,  
th e se  filters guar
an tee  a constant 
supply, w ith an 
hourly output of 
250 gallons to  550 
gallons according 
to  the size of the 
filter.
For full Informa
tion o n  s i z e s ,  
c a p a c i t i e s  and 
prices, w rite to

B E R K E F E L D  F I L T E R S
BERKEFELD FILTERS LTD. (D ep t. 61), Sardinia House, 

Kingsway, London.
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The Research Chemist
The interest aroused in the public 

mind by the achievements of the 
Research Chemist is based primarily 
on the practical value of his 
discoveries, but the lay mind has 
little understanding of the difficul
ties and the problems encountered 
before laboratory synthesis can be 
translated into factory production. 
After the dramatic discovery comes 
the generally far more difficult task 
of meeting the demand occasioned 
by it, and such problems have been 
accentuated during the last few 
years by the worry of wartime 
scarcities. Patience, resource and 
unremitting effort are just as 
necessary in research and develop
ment work as the occasional flash 
of inspiration, and these qualities 
have helped the chemist to deal 
successfully with the many trouble
some situations which the war has 
brought

The research workers of May & 
Baker have had their share of war
time difficulties to overcome. 
Without their efforts many of our 
customers would have been less 
satisfied with the service we have 
been able to give them. Perhaps 
the problems which face you fall 
within the scope of their experience? 
If so, we should be pleased to 
attempt to solve them. Telephone: 
Ilford 3060. Extensions 71 or 72.

I V L a y & B a k c r L t d
D A G E N H A M

M &  B Industrial Chemicals Stries (N o , 2a),

C H E M I C A L S  F O R  I N D U S T R Y

methyl ethyl 
ketone

This versatile base solvent is rapidly 
extending its field o f usefulness in a 
wide variety o f industries. In the com
pounding o f decorative lacquers, high
speed printing inks and finishes for 
“ dipped ” articles, in the formulation 
of pharmaceutical preparations, in the 
manufacture and reclaiming o f  rubber, 
and in the synthesis o f perfumes and 
flavours, m e t h y l  e t h y l  k e t o n e  points 
the way to a better product and often 
a saving o f production cost.

m e t h y l  e t h y l  k e t o n e  is characterised 
by high solvent power for nitro-cellulose 
and resins, a high dilution ratio, and a 
fast evaporation rate. It is exception
ally stable and cannot hydrolyse to 
form acids.

t p  m e t h y l  e t h y l  k e t o n e  is marked 
by its exceptionally high standard of 
chemical purity and a precise uni
formity between one delivery and 
another.

t p  Technical Service will be glad to 
discuss the many advantages o f m e t h y l  
et h y l  k eto n e  with any firm engaged 
;n the processes mentioned above, or to 
send a detailed list o f its specifications 
ind physical properties.

TECHNICAL PR O D U C T S LT D
H E L E N ’S C O U R T , G R E A T  S T  HK1 

L O N D O N . E .C .3 
IE L E P H O N F . A V E N U E  432)
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1 P u l s o m e t e r  1
I Pump? I

Rotary or Reciprocating

for
Factory or Laboratory

Vacua o b ta in ab le  : '
Single S tage—-up to  “Ç05 
m /m  ; Duplex — up to  
•00001 m /m  off p erfec t,

All Size* *  Types 
for V y-

HiSh Vacua 
Displacement 
Dessication 
Distillation 

1 Hoist Air 
Circuits

Pulsometer engineering C  VI..
Hint 61ms Ironworks. R eading

ALL D U T IES  

For 

Food and 

Chemical 

Industries 

and 

Processes

L IS T  N o . 3086

PATERSON DRY CHEMICAL FEEDER
Extensively used fo r  the 

application of

POWDERED REAGENTS
for W ater Treatment 

purposes and fo r  measur
ing and proportioning 
powdered or Granular 

■ Substances.

Technical details from

PATERSON ENGINEERING CO.,
L i m i t e d

83, K I N G S W A Y ,  L O N D O N

VORTEX
' MIXER
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B O U V E R IE  H O U S E , 154 F L E E T  S T R E E T , L O N D O N , E .G .4

T elegram s: ALLANGAS F L E E T  LONDON 
G LASGOW  : 1 16  H ope S tree t (Central 3970)

T elephone: C E N T R A L  3212  (10  lines; 
B IR M IN G H A M : D aim ler H ouse, P aradise S tree t (M idland 0784-5 ) 

T H E  CH EM ICA L AGE offices are closed on S atu rdays  in  accordance w ith the adoption  01 by
Bcnn B ro thers L im ited

VOL. L I I I  
N o. 136 3 . A u g u s t  1 1 , 19 4 5

National Research 7

L O R D  L E V E R H U L M E , fro m  h is 
v a s t e x p e rie n c e  of in d u s tr ia l  re se a rc h  

a n d  o f th e  a p p lic a t io n  of re se a rc h  to 
in d u s tr ia l  p ro c e sse s , g a v e  th e  S o c ie ty  of 
C h e m ic a l In d u s try  som e w ise  c o m m e n ts  
a n d  a d v ic e  u p o n  th e  o rg a n is a t io n  a n d  
d e v e lo p m e n t o f re s e a rc h , in  th e  c o u rse  
o f h is  d e liv e ry  of th e  M e d a ll is t ’s 
L ec tu re . A g r e a t  d e a l o f p la n n in g  is 
t a k in g  p la c e  a ll  o v e r  th e  c o u n tr y ;  an d  
it is  o f te n  d ifficu lt to  d is t in g u ish  b e tw een  
p la n n in g  a n d  re g im e n ta tio n . T h e  
se e m in g  effic iency  of a  to ta l i ta r ia n  
S ta te  se e m s to  h a v e  d e lu d e d  th e  c iv ilis ed  
w o rld  in to  b e lie v in g  th a t  th a t  is th e  
w ay  in  w h ich  m a n k in d  sh o u ld  o rg a n is e  
itse lf. G o v e rn m e n t c o n tro ls , G o v e rn 
m en t o rd e rs , th e  s la v is h  se a rc h  fo r 
efficiency a t  th e  e x p e n se  of h u m a n  f re e 
d om , a re  a ll  d is tu rb in g  e le m e n ts  in o u r 
p re s e n t  c iv il is a tio n .
W e  t ru s t  th a t  th is  
p h a se  w ill p a ss , fo r 
if  i t  does n o t, in d i
v id u a l  l ib e r ty  w ill 
p ass . A s w e h e a rd  
L o rd  L e v e rh u lm e  
s p e a k in g  on  th e  
o rg a n is a t io n  of re 
s e a rc h , o u r  m in d  
w e n t to  th e  s c h o la r 
sh ip  o f u n iv e rs it ie s , 
to  th e  sc h o la rs h ip  
o f q u ie t m in d s , 
w ho , l ik e  N ew to n  
“ v o y a g ed  th ro u g h  
s t r a n g e  seas  o f 
th o u g h t  a lo n e ,”  in 
d iv id u a lis tic  m in d s  
th a t ,  w ith o u t p re 
m e d ita t io n  o r  th e

O n O th er  P a g e s
Votes and Com m ents
The M ixing o f So lid  Particles ... 119
Fuel E conom y N ote  ................ 124
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h o p e  of g a in ,  h a v e , by g iv in g  th o u g h t,  
a d d e d  m a n y  c u b its  o f s ta tu re  to th e  
h u m a n  race . T h e  re a l is a t io n  of 
ho w  m u c h  w o u ld  be lo s t  if  th e  
p la n n e r s  w ere  to  h a v e  th e ir  w ay  u n 
ch ec k ed  fe ll  u p o n  o u r  co n sc io u sn ess  
l ik e  a  h a m m e r-b lo w . P la n n in g  is 
n e ce ssa ry  as a  to o l to w a rd s  effic iency , 
b u t i t  m u s t be  k e p t  in  its  p ro p e r  p la c e  
as a  to o l  a n d  m u s t n e v e r  b e  a llo w e d  to 
becom e o u r  m as te r .

L o rd  L e v e rh u lm e  w as e m p h a tic  th a t  
we do n o t w a n t a  n a tio n a l  re se a rc h  
b lu e p r in t ,  th a t  w e m u st n o t re g im e n t 
o u r  sc ien tif ic  w o rk e rs . H e  a g re e d  w ith  
th e  v iew  th a t  if  re se a rc h  is to be  
su c c ess fu l i t  m u s t b e  w e ll m a n a g e d , b u t 
goo d  m a n a g e m e n t is  n o t  to  b e  c o n fu s e d ' 
w ith  re g im e n ta tio n . S o m e tim es  i t  is
good m a n a g e m e n t o f a  sp ir i te d  h o rse  to

le t  h im  h a v e  h is
h e a d . So is  it a lso  
g ood  m a n a g e m e n t of 
a  re se a rc h  w o rk e r  to  
le t  h im  p u rsu e  w h a t
e v e r  c o u rse  seem s 
go o d  to h im  e v en  if 
i t  m ea n s  p u t t in g
o th e rs  to  w o rk  on 
th e  p ro b le m  in  w h ich  
h e  w as  in i t i a l l y  e n 
g a g e d . T h e  su ccesses 
o f  u n p la n n e d  re se a rc h  
h a v e  b een  m a n y  an d  
g r e a t .  W h e n  
B e cq u e re l d isc o v e re d  
th e  p e n e t r a t in g  p o w er 
o f X -ra y s  h e  d id  n o t 
fo resee  th e  u ses to 
w h ich  th ey  w o u ld  be 
p u t ,  n o r  w as he
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e n g a g e d  in  a  se a rc h  fo r a  m e th o d  of 
s e c u rin g  th o se  o b jec tiv e s  w h ic h  w e can  
no w  re a c h  th ro u g h  X -ra y s . F le m in g ’s 
d isc o v e ry  of p e n ic i l l in  w a s  e q u a l ly  an  
u n p la n n e d  r e s u l t  o f re se a c h  le a d in g  to 
u n su sp e c te d  re su lts .  So a lso  h a v e  b een  
m a n y  o th e rs  o f o u r  g re a t  a ch ie v e m e n ts  
in  th e  re a lm  of d isco v ery .

W e  h a v e  o f te n  u n th in k in g ly  assu m ed  
th e  L aw  of S u p p ly  a n d  D e m a n d , th a t  
th e  w o rd s  “  su p p ly  ”  a n d  “  d e m a n d  ”  
a rc  su p p o sed  to fo llo w  o n e  a n o th e r  as a 
n a tu ia l  co n se q u en c e . So th e y  do , b u t 
n o t in  th e  w ay  in  w h ic h  m o st p e o p le  
th in k . W e  h a v e  b een  a cc u s to m e d  to 
s u p p ly in g  a  d e m a n d . M e rc h a n ts  w ill 
say  th a t  th e ir  s to c k s  re m a in  u n so ld  b e 
c au se  th e re  is  no  d e m a n d  a n d  th e re fo re  
th ey  th e m se lv e s  re f ra in  fro m  b u y in g  
fro m  th e  m a n u fa c tu re r .  T h u s ,  in  th e  
w o rk in g  of th e  law  of su p p ly  a n d  
d e m a n d , th e  “  d e m a n d  ”  h a s  a lw ay s  
been  a s su m e d  to  g o v e rn  th e  “ s u p p ly .”  
L o rd  L e v e rh u lm e  h a s  p o in te d  o u t th a t  
in  in d u s tr ia l  sc ien ce  th e  re v e rse  is m ore 
u s u a l ,  a n d  th a t  in  m a n y  in s ta n c e s  d e 
m a n d  h a s  n o t a r is e n  u n t i l  i t  h a s  b een  
c re a te d  by  th e  e x is te n c e  o f su p p ly . 
T h u s  th e  p u b lic  h a d  no d e s ire  fo r  th e  
g ra m o p h o n e , fo r  w ire le ss  se ts , fo r th e  
c in e m a , fo r  te le v is io n , fo r a  h o s t o f 
o th e r  th in g s ,  u n t il  sc ien ce  h a d  d is 
c o v e re d  h o w  th ese  th in g s  w e re  to be 
m a d e  a n d  th e re b y  c re a te d  th e  d e m a n d . 
I n d u s t r ia l  re se a rc h  m u s t c le a r ly  be 
d ire c te d  la r g e ly  to  d is c o v e r in g  u ses to 
w h ic h  sc ien tific  d isc o v e ry  c an  b e  p u t  in 
o rd e r  to  c re a te  a  d e m a n d .

T h is  p r in c ip le  is v e ry  im p o r ta n t  fo r  
th e  fu tu re  o f th is  c o u n try . O u r s ta p le  
lin e s  o f m a n u fa c tu re  w ill  n o t b e  re q u ire d  
a b ro a d  to  a n y th in g  lik e  th e  e x te n t th a t  

’ th e y  o n c e  w ere . O th e r  n a tio n s  a re  
s e t t in g  u p  th e ir  ow n iro n  a n d  s tee l w o rk s , 
th e ir  ow n te x ti le  m a n u fa c tu re s  a n d  so 
fo r th . W e  s h a l l  b e  d r iv e n  to  su p p ly  
th e  w o rld  w ith  new  th in g s  th a t  i t  c a n n o t 
m a n u fa c tu re  fo r  i ts e lf . T h e  la w  of 
s u p p ly  a n d  d e m a n d  w ill g o v e rn  o u r  e x 
p o r ts  in  th e  f u tu re  a s  i t  h a s  d o n e  in  th e  
p a s t. I t  is  fo r  u s to  c re a te  th e  d e m a n d .

T h e  w a r  h a s  sh o w n  th e  im p o r ta n c e  
o f re se a rc h  te a m s  a n d  of h o w  g re a t  
p ro b le m s  c an  be  so lv e d  b y  in te n s iv e  
re se a rc h  in  w h ich  m a n y  in d iv id u a ls  ta k e  
p a r t .  T h is  ty p e  of re s e a rc h  is su ite d  to 
som e m in d s , b u t  i t  is n o t th e  b es t w a y  
of u s in g  a l l  re s e a rc h  p e rso n n e l. I t  is 
b y  no  m ea n s  c e r ta in  th a t  a  re se a rc h  tea m

in  th e  a c c e p te d  sen se  of th e  te rm  sh o u ld  
be b u i lt  u p  by a d v e r t is e m e n t a n d  a p 
p o in tm e n t. T h e  id e a l  te a m  w o u ld  be  a  
b od y  of e n th u s ia s ts  g a th e re d  v o lu n ta r i ly  
(w h ich  does n o t m ea n  u n p a id )  a ro u n d  an  
o u ts ta n d in g  f ig u re  w ho w o u ld  a c t  as 
th e ir  d ire c to r . U n fo r tu n a te ly ,  su c h  o u t
s ta n d in g  f ig u res  a re  n o t n u m e ro u s , b u t 
we b e lie v e  th a t  th is  c o u n try  w ill  a lw a y s  
p ro d u c e  th e m  in  su ffic ien t q u a n ti ty  a n d  
o f su ffic ien t q u a li ty  w h en  th e  n eed  is 
g e n e ra lly  u n d e rs to o d .

T h e  G o v e rn m e n t, in  L o rd  L ev e r-  
h u lm e ’s v iew , sh o u ld  n o t p la n  re se a rc h . 
T h e  p re se n t  in s is te n c e  on  a v o id a n c e  of 
o v e r la p p in g  is n o t, in  h is  v iew , w e ll 
fo u n d e d . T h a t  o n e  m an  o r  one  te a m  
o f m en  is  w o rk in g  on  a  p a r t ic u la r  su b je c t 
is no  • re a so n  w hy  a n o th e r  m an  o r, 
in d e e d , m an y  o th e r  m en , sh o u ld  n o t be  
w o rk in g  on th e  sam e  su b je c t. O n e  m an  
d o es  n o t n e c e ssa r ily  d isc o v e r  a l l  th a t  
th e re  is  to  be  k n o w n  a b o u t th e  su b je c t 
on  w h ic h  h e  is w o rk in g  a n d , s in ce  th e  
h u m a n  m in d  is  c a p a b le  o f m a n y  sh ad es  
o f th o u g h t,  it is b e tte r  th a t  se v e ra l m en  
sh o u ld  w o rk  in d e p e n d e n tly  o n  a  p ro b 
lem  w h ich  one  o f th em  w o u ld  u l t im a te ly  
so lv e  th a n  th a t  th e  p ro b le m  sh o u ld  
p o ss ib ly  re m a in  u n so lv e d  th ro u g h  fe a r  
o f  o v e r la p p in g . T h e  G o v e rn m e n t 
sh o u ld  a im  a t  e n c o u ra g in g  re se a rc h , i t  
sh o u ld  a im  a t  s t im u la t in g  re se a rc h , a n d  
it  sh o u ld  g iv e  a ss is ta n c e  to re se a rc h , b u t 
it sh o u ld  n o t p re su m e  to d ic ta te  w h a t 
re se a rc h  s h a l l  b e  c a r r ie d  o u t n o r  b y  
w hom . A m o n g  th e  m e th o d s  o f s t im u 
la tio n  of re se a rc h  n o t th e  le a s t  is  r e lie f  
fro m  ta x a tio n . T h e  G o v e rn m e n t m u st 
u n d e r ta k e  c e r ta in  re se a rc h  w o rk  
d ire c tly ,  e .g . ,  re se a rc h  in to  d e fen ce  
m e th o d s , re se a rc h  in to  h e a l th ,  a n d  su ch  
re sea l ch  in to  th e  u t i l is a tio n  o f o u r 
n a tio n a l  re so u rce s  a s  is  n o t su ited  to be 
c a r r ie d  o u t by  in d u s try . T h e re  sh o u ld  
a lso  b e , in  L o rd  L e v e rh u lm e ’s v iew , 
m o re  c lo se ly  o rg a n is e d  c o n ta c t  b e tw een  
u n iv e rs it ie s  a n d  in d u s try  s in ce  e ach  can  
g a in  a  goo d  d e a l fro m  th e  o th e r. 
I n d u s t r ia l  re se a rc h  a s  v isu a lise d  by  h im  
fo llo w s th e  g e n e ra l  p r in c ip le s  la id  dow n  
by  S ir  H a ro ld  H a r t le y  in  h is  no w  w e ll- 
k n o w n  p a m p h le t  “  A re  Y o u  R e se a rc h  
M in d ed  ?”  W e  th in k  n o th in g  m o re  
n e ed  be added! on  th a t  sco re.

O n e  final w o rd , h o w e v e r , re fe r s  to th e  
p la c e  o f  th e  r e se a rc h  m a n  in  th e  h ig h e r  
c o u n c ils  o f in d u s try . P ro fe s s o r  R id e a l
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p o in te d  o u t th a t  w h e re a s  in d u s tr ia l  
fa c to r ie s  w e re  a t  f irs t o w n ed  by p ra c t ic a l  
c h em is ts , th e  h ig h e r  d ire c tio n  h e re  h a s  
now  beco m e d iv o rc e d  fro m  th e  p ra c t is 
in g  c h e m is t ;  w h e re a s  in  th e  U .S .A . a n d  
in  G e rm a n y  th e  p ra c t is in g  c h em is t ra n k s  
h ig h  on  th e  in d u s tr ia l  d ire c to ra te .  I n  
h is v iew  th e  ab sen ce  of th e  c h e m is t fro m  
th e  b o a rd  in a n y  in d u s try  sp e lls  th e  
d e a th  of th a t  in d u s try .  L o rd  L ev e r-  
h u lm e  w as e m p h a tic  in  s ta t in g  th a t  th e  
h e a d  of th e  re se a rc h  d e p a r tm e n t  sh o u ld  
a lw ay s  be on th e  b o a rd  of h is  c o n ce rn . 
F r a n k ly ,  w e h a v e  b een  d is tu rb e d  by

N O TE S A N D
T h e A to m ic  B o m b

A T O M IC  e n e rg y  h a s  a t  la s t  been  
re le a s e d  on  a  la rg e  sc a le . U n 

h a p p ily ,  it is a s  a  d e s tru c t iv e  w eap o n  
th a t  th is  p o w e r h a s  b een  u sed  in  th e  
first p l a c e ; b u t  a s  th e  w e ap o n  is tu rn e d  
a g a in s t  th e  la s t  o f th e  w il fu lly  d e s tru c 
tiv e  w a rm o n g e rs , w e m ay  su re ly  ho p e  
b e fo re  lo n g  to  see th is  u n lim ite d  p o w er 
d iv e r te d  in to  c o n s tru c tiv e  c h a n n e l s : 
su ch  a  p ro sp e c t  h a s ,  in d e e d , b een  fo re 
cas t. I t  is e a r ly  y e t to  g iv e  d e ta ile d  
e d ito r ia l  c o n s id e ra tio n  to  th is  t r e m e n d 
ous p o te n t ia l i ty  fo r  go o d  o r  e v il th a t  
sc ien ce  h a s  p u t  in to  h u m a n  h a n d s  : b u t  
we c an  tra c e  th e  ro m a n tic  h is to ry  of its 
d e v e lo p m e n t f ro m  th e  th e o re tic  to  th e  
p ra c t ic a l  s ta g e . M u ch , in d e e d , h a s  
h a p p e n e d  s in ce  v a g u e  d isq u ie t in g  
ru m o u rs  w ere  c ir c u la t in g  in  th e  p o p u la r  
P re ss  in  1940  c o n c e rn in g  th e  a to m - 
s p l i t t in g  p o w ers  o f “  u ra n iu m  235  ” —  
th e  u ra n iu m  iso to p e  w ith  a to m ic  w e ig h t 
2 3 5 . I t  w as th e n  s ta te d ,  p ro b a b ly  w ith  
t r u th ,  th a t  G e rm a n  sc ie n tis ts  h a d  r e 
c e iv ed  o rd e rs  to  go  “  a ll  o u t  ” on 
re se a rc h  in to  th is  m a te r ia l .  H a p p i ly ,  
o u r  ow n sc ie n tis ts ,  w ith  th o se  o f th e  
U .S .A . a n d  C a n a d a , w e re  a b le  to  o u t
s tr ip  th e m  (a s  u s u a l ) ; a n d  i t  is  in to  th e  
h a n d s  of th e  p ro te c to rs  o f th e  r ig h ts  o f 
m an  th a t  th e  w e ap o n  h a s  fa lle n .  A c tiv e  
re se a rc h  on  th e  p ro je c t  w a s  in it ia te d  as 
e a r ly  a s  19 3 9 , a n d  b y  19 4 1  s u b s ta n tia l  
p ro g re s s  h a d  b e e n  m ad e . T h e re  is no  
sp ace  h e re  to  fill in  a ll  th e  d e t a i l ; b u t 
som e o f th e  s a l ie n t  s te p s  in  th e  s to ry  
m u st b e  re c o rd e d . A  te a m  of w o rk e rs , 
un d er- th e  s u p e rv is io n  o f S ir  G eo rg e  
T h o m so n , w o rk in g  in  u n iv e rs ity  la b o ra 
to r ie s , a t  th e  D .S .I .R . ,  a n d  in  in d u s tr ia l

som e of th e  te n d e n c ie s  th a t  w e h a v e  
o b se rv ed . T h e re  a re  s t i l l  f a r  too  m an y  
in s ta n c e s  of m en  b e in g  p u t  on  th e  b o a rd  
fo r  re a so n s  o th e r  th a n  th e  v a lu e  o f th e  
k n o w le d g e  a n d  e x p e rie n c e  w h ich  th ey  
c an  b r in g  to  th e  a ffa irs  of th e  co m p an y . 
I t  m ay  b e  th a t  a  re v is io n  o f o u r  p ra c tic e  
o f m a k in g  a p p o in tm e n ts  to  b o a rd s  of 
d ire c to rs ,  p e rm it t in g  a  la r g e r  re p re s e n 
ta tio n  of sc ien tif ic  a n d  tec h n ic a l k n o w 
le d g e , w ill  p ro v e  to  b e  th e  g re a te s t  
s in g le  c o n tr ib u tio n  to in d u s tr ia l  effici
e n cy  a n d  p ro g re s s  th a t  c o u ld  be  m ad e  
in  th is  c o u n try .

C O M M E N T S
e s ta b lish m e n ts ,  la id  th e  fo u n d a tio n s . 
S ir  J o h n  A n d e rso n  w as f in a lly  re s p o n 
s ib le  fo r  th e  c o -o rd in a tio n  o f th e  w o rk  
o f a ll  th e  te c h n ic a l c o m m itte e s  co n 
c e rn e d  ; a n d  so w e ll d id  h e  do  th e  w o rk  
th a t  h e  w as sp e c ia lly  a sk e d  to  c o n tin u e  
ev en  a f te r  h e  b e c a m e  C h a n c e llo r  o f th e  
E x c h e q u e r .

“  T u b e  A llo y s  ”

M E A N W H I L E ,  th e  b u s in e ss  w as b e 
co m in g  too  b ig  fo r  o u r  sm a ll  a n d  

v u ln e ra b le  is la n d . T h ro u g h o u t  w e h a d  
k e p t th e  U n ite d  S ta te s  a u th o r i t ie s  a d 
v ised  of w h a t w as  g o in g  on , a n d  fro m  
19 4 1  B r itish  a n d  A m e ric a n  e ffo rts  w e re  
co n jo in e d  a n d  a  n u m b e r  o'f B r i tish  
sc ie n tis ts  p ro ceed  to  th e  U .S .A . U n d e r  
th e  d ire c tio n  of M r. W . A. A k e rs , o f
I .C .I . ,  a  sp e c ia l  d iv is io n  w ith in  th e  
D .S .I .R .  h a d  b e en  se t u p , k n o w n , fo r  
“ h u s h -h u s h ”  re a so n s , a s  th e  D ire c to ra te  
o f  T u b e  A llo y s ,”  as w e ll a s  a  te c h n ic a l 
c o m m itte e  (a lso  u n d e r  M r. A k e rs) co m 
p o sed  of S ir  J a m e s  C h a d w ic k , P ro fe sso r  
P e ie r ls ,  a n d  D rs . v a n  H a lb a n ,  S im o n , 
a n d  S la d e , jo in e d  l a te r  by  S ir  C h a r le s  
D a rw in  a n d  P ro fe s s o rs  C o c k cro ft, 
O l ip h a n t ,  a n d ' F e a th e r .  I t  is  w o rth  
n o t in g  th a t  P e ie r ls  a n d  S im o n  w e re  
J e w ish  s a v a n ts  w ho  h a d  b e e n  d r iv e n  
fro m  G e rm a n y  as “  n o t  r e q u ir e d .”  
M e a n w h ile , th e  G e rm a n s  w e re  c a r ry in g  
on w ith  s im ila r  r e s e a r c h ; a n d  to  c h ec k 
m a te  th e m  tw o  c o m m a n d o  r a id s  w e re  
m ad e  on th e  N o rs k  H y d ro  w o rk s  a t  
V e m o rk , th e  so le  so u rc e , in  G e rm a n y , 
o f  h e a v y  w a te r ,  a n  e s s e n tia l  m a te r ia l  
fo r  o n e  o f th e  m e th o d s  o f  re le a s in g  
a to m ic  e n e rg y . T h e  seco n d  o f th ese  
ra id s  w as c o m p le te ly  su c c ess fu l. J u s t
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to  g iv e  o u rse lv e s  a d d e d  co n fid en ce , 
P ro fe s s o r  N ie ls  B o h r , th e  w o rld -fa m o u s  
p h y s ic is t,  w as “  k id n a p p e d  ” fro m  
C o p e n h a g e n , a n d , th ro u g h  th e  good 
h e lp  o f S w ed en , w as p re se rv e d  fro m  
G e rm a n  in te r fe re n c e . F ro m  th e  fa r  
n o r th  o f  C a n a d a  th e  E ld o ra d o  M in in g  
a n d  R e fin in g  C o m p an y  a t G re a t B e a r 
L a k e  p ro v id e d  u ra n iu m  o re s fo r  th e  
w o rk in g  of th e  p ro c ess , a n d  sp e c ia l 
a r ra n g e m e n ts  w ere  m ad e  to e n su re  th a t  
a ll  su p p lie s  o f u ra n iu m  w ere  e a rm a rk e d  
fo r th e  e x c lu s iv e  u se  o f th e  C row n . 
P a te n t  c o n tro l h a s  b een  sec u re d  in th e  
U .S .A .,  U .K ., a n d  C an ad a , to  m ak e  c e r 
ta in  th a t  th e  w e ap o n  c a n n o t f a l l  in to  th e  
h a n d s  o f th e  e n em y . A m o st e ffec tive  
te s t  w as c a r r ie d  o u t in  th e  w ild s  o f N ew  
M exico  la s t  m o n th , a n d  on M o n d ay  of 
th is  w eek , a  b o m b , m o re  p o w e rfu l th a n
20,000 to n s  o f T N T ,  w as d ro p p e d  on 
th e  J a p a n e s e  b a se  o f H iro sh im a . A t th e  
tim e  o f w r i t in g ,  im p e n e tra b le  c lo u d s  of 
d u s t ' s t i ll  v e il th e  effec ts o f th is  d e v a s 
ta t in g  w eap o n .

S u c c e s s  a t  P o ts d a m

T H E  official 6ooo-w ord  d o c u m e n t, 
issu e d  a f te r  th e  T r ip a r t i t e  C o n fe r

en ce  o f P o tsd a m — th e  firs t in te rn a t io n a l  
d o c u m e n t s ig n e d  by  th e  new  P r im e  
M in is te r— is an  a d m ira b le  c a ta lo g u e  of 
p r in c ip le s ,  m o ra l ,  p o l it ic a l ,  an d  
eco n o m ic , w h ic h , if  c a r r ie d  o u t, m ay  p u t  
an  e n d  to  th e  sc o u rg e  o f re c u r re n t  
G e rm a n  a g g re ss io n . S te rn  r e tr ib u tiv e  
m ea su re s  a re  to  be  ta k e n  a g a in s t  G e r
m an y  a n d  a g a in s t  th e  G e rm a n  p e o p le , 
b u t th e re  is a  c o m m e n d a b le  a b se n ce , in  
th e  d o c u m e n t, o f a n y  d ra m a tic  v a  v ic t is  
a t t i tu d e .  T h e  d a n g e r  th a t  G e rm an y  
w o u ld  b e  s p l i t  in to  d if fe re n tly  a d m in is 
te re d  zones, in v it in g  a  h o s t  o f u n p le a s a n t  
c o n se q u en c es , h a s  h a p p ily  b een  a v o id e d , 
as u n ifo rm ity  o f  t r e a tm e n t  h a s  b een  
d e c id ed  th ro u g h o u t G e rm a n y , w h e re  
m il i ta r is m  a n d  N a z ism  w ill  be  e x ti rp a te d .  
S o m e w h a t la te  in  th e  d a y , th e  d ec is io n  
has n o w  a lso  b een  m a d e  to  re m o v e  
m em b ers  o f th e  N a z i p a r ty  f ro m  p u b lic , 
se m i-p u b lic , a n d  im p o r ta n t  p r iv a te  p o sts . 
O n e  o f th e  m o st s ig n if ic a n t d e c is io n s  is 
th a t  th e  p o lit ic a l  s t r u c tu r e  w il l  be  d e 
c e n tra l is e d  a n d  th e  d e v e lo p m e n t o f lo c a l 
re sp o n s ib i li ty , m a in ly  in th e  fo rm  of 
focal se lf -g o v e rn m e n t— in  w h ic h  G e r
m a n y  h a s  h a d  m ig h ty  l i t t le  e x p e rie n c e  
—p ro m o te d .

G erm a n  E c o n o m ic  E c lip se

G E R M A N  eco n o m y  is to be d e c e n 
t ra l is e d  so a s  to  e lim in a te  th e  

p re se n t ex ce ss iv e  c o n c e n tra t io n  of 
eco n o m ic  p o w e r in  c a r te ls ,  sy n d ic a te s , 
t ru s ts  a n d  o th e r  m o n o p o lis tic  a r r a n g e 
m en ts . I t  m ay  be a ssu m e d  th a t  in  th e  
d r a f t in g  of th is  c la u se , U .S . e x p e r ie n c e  
in  a n t i - t ru s t  le g is la tio n  h a s  s to o d  in  
go o d  s te ad . G e rm an y  is  to  be co m 
p le te ly  d isa rm e d  a n d  d e m ilita r is e d ,  a n d  
a l l  in d u s try  th a t  c o u ld  be  u sed  fo r 
m il i ta ry  p ro d u c tio n  w ill  b e  e lim in a te d  
o r  c o n tro lle d . T h e  im p o r ta n c e  of th e  
ch em ica l in d u s try  fo r  g o o d  o r  e v il  h a s  
been  re c o g n ise d , a n d  c h e m ic a ls  a re , in 
fa c t, m e n tio n e d  tw ice  in  th e  tex t. in  
o rd e r  to e lim in a te  G e rm a n y ’s w a r  p o te n 
tia l ,  a rm a m e n ts  p ro d u c tio n  w ill n o t 
m e re ly  be p ro h ib ite d , b u t  a lso  its  re v iv a l 
w ill be p re v e n te d . P ro d u c tio n  o f m e ta ls , 
c h e m ic a ls , m a c h in e ry , a n d  o th e r  item s 
e s se n tia l  to  a  w a r  eco n o m y  w il l  be 
r ig o ro u s ly  c o n tro l le d  a n d  re s tr ic te d  to 
a p p ro v e d  p e a c e tim e  need s . E x c e ss iv e  
p ro d u c tiv e  c a p a c ity  w ill e ith e r  be  re 
m o v ed  u n d e r  th e  r e p a ra tio n s  p la n ,  o r  
e lse  d e s tro y ed . H o w ev e r , a g r ic u ltu re  
a n d  p e a c e fu l in d u s tr ie s  ( it  is h o p e d  a 
m ore  p re c ise  d e fin itio n  w ill be fo u n d  
soon), a re  to  be  e n c o u ra g e d .

R ep a ra tio n s

T H IS  tim e  th e re  is g o in g  to  b e  no 
r e p e tit io n  o f th e  u n w o rk a b le  r e p a r a 

tio n s  sc h e m e  of V e rsa il le s . T h e  
s im p le  p r in c ip le  h a s  no w  b een  a cc ep te d  
th a t  re p a ra tio n  c la im s  of th e  U .S .S .R .,  
th e  U .S .,  a n d  th e  LLK ., w ill be  sa tis fied  
fro m  th e ir  r e sp e c tiv e  o c c u p a tio n  zones, 
R u ss ia  w il l  rece iv e  15  p e r  cen t, o f in d u s 
t r ia l  c a p i ta l  e q u ip m e n t s itu a te d  in  th e  
W e s te rn  zone, d e r iv e d , in  th e  f irs t p la c e , 
fro m  th e  m e ta l lu rg ic a l ,  c h e m ic a l, a n d  
m a c h in e ry  in d u s tr ie s . In  e x c h a n g e , th e  
U .S .S .R . w ill su p p ly  a n  e q u iv a le n t  v a lu e  
o f food  a n d  o f  ra w  m a te r ia ls ,  in c lu d in g  
oil a n d  m e ta ls . A fu r th e r  10  p e r  cen t, 
of in d u s tr ia l  p la n t  s h a ll  s im ila r ly  be  
t ra n s fe r r e d  w ith o u t a n y  r e tu r n  in  k in d . 
T h is  t r a n s fe r ,  to  b e  c o m p le te d  w ith in  
tw o y e a rs , is a m a jo r  d e v e lo p m e n t an d  
is b o u n d  to le a d  to  s ig n if ic a n t c h a n g e s  
in  w o rld  eco n o m y . I t  sp e l ls  th e  end  of 
G e rm a n y  a s a  le a d in g  in d u s t r ia l  p o w e r 
a n d  h e ra ld s  a - l a r g e - s c a le  d e v e lo p m e n t 
of th e  v a s t te r r i to r ie s  o f E a s te rn  an d  
S o u th -E a s te rn  E u ro p e .
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The M ixing of Solid Particles*
The Application of Theory to Practice

by  P .  M . C . L A C E Y , B .S c .,  A .C .G .I . .  D .I .C .

T H E  m ixing of solid m aterials in the dry 
sta te  is a purely mechanical operation, 

hut it is of great im portance in a large 
num ber of chemical engineering processes.

There a re  three m ain reasons for requiring 
a very in tim ate  m ixture of solids. F irstly , 
the  m aterials being mixed m ay subsequently 
be required to react chemically w ith one 
another— e.g., in dry explosives. Secondly, 
the m echanical properties of the final p ro
duct may depend on the spatial configuration 
of the various particles, as in the  case of 
aggregates for concrete. Third ly , it may 
he desired to take from th e  m ixture samples 
which can be relied upon to contain a fixed 
proportion of each .c o n s titu e n t; an or {stand
ing exam ple of this is the  production of 
pills and m edicinal powders.

Such processes have been carried out since 
the  earliest times and a good deal of work 
has been done on them , but in all of it there 
seems to have been a complete avoidance of 
any th ing  a t all fundam ental. T he large 
am ount of lite ra tu re  011 the subject confines 
itself alm ost exclusively to the  paten ting  of 
designs for m ixing m achines, bu t nothing 
quantitative  is said about the perform ance 
of these m achines. I t  m ay well be th a t 
m anufacturers have done fundam ental work, 
but have decided not to publish the results. 
On the o ther hand, the avoidance of funda
m entals is ra th e r to be expected, for two 
reaso n s: (i) m ixing depends in practice to 
a very great extent on local conditions and 
m ate ria ls ; and ( i i) , although the superficial 
theoretical problems th a t arise are of a very 
elem entary and obvious nature , as soon as 
fundam entals are considered the  sub ject at 
once becomes complex and elusive in nature . 
If, however, co-ordination of work and 
sim plification of problem s in m ixing are to 
be brought about, the fundam ental natu re  
of the operation m ust be clearly understood ; 
and a t present there  is in  existence no t even 
an acceptable definition of degree of m ixture.

D e f in it io n  of a  M ix tu r e

The only discoverable definition of any 
sort is for a perfect m ixture. I t  is due to 
Professor IJre and may be w ritten  as fo llow s: 
“  I f  a given m ixture of m aterials is such 
th a t the  compositions of all samples taken 
from i t ,  however sm all, are identical, then 
the m aterials are perfectly m ixed.”  B ut 
even th is obviously cannot apply to solids 
since, to take the  m atte r to  extrem es, the

* P aper delivered to  th e  G rad u a te s ' Section, In s ti-  
‘ tu tio n  of Chem ical E ngineers. F e b ru a ry  26. 1946.

O w ins to  th e  a u th o r 's  severe illness, from  w hich lie has 
- h app ily  recovered, th e  com pletion  o f th e  MS fo r press, 
lias been delayed .

composition cannot possibly be right when 
one gets down to a sample so sm all th a t 
it contains only one particle.

There are, indeed, two im portant differ
ences between the  m ixing of fluids (in which 
v irtually  perfect m ixture is atta inab le) and 
the m ixing of solids. In  the  first place the 
particles in a Huid are of m olecular size, 
so th a t the  sm allest sam ples th a t can be 
taken in practice still contain m any millions 
of them —m any more particles than  would 
be present in a sim ilar sam ple of the most 
finely ground solid m aterial. T he effect of 
th is on the constancy of sam ple composition 
is fairly  obvious and will be dem onstrated 
m athem atically  la te r on. The second differ
ence lies in the in trinsic  m obility of the 
molecular particles in fluids, which, if given 
the chance, will eventually mix them selves 
w ithout any external aid , while a little  s t i r 
ring will complete the process in a relatively 
short tim e; whereas solid particles not only 
have 110 mobility of their own, but exert 
considerable frictional forces on each other 
which re ta rd  their being mixed by an 
external agency. The fact th a t the  particles 
in sam ples from a m ixture of solids are  so 
much larger and fewer makes i t  necessary 
to consider such m ixtures from the point of 
view of individual particles.

V a r ia t io n  of C o m p o s i tio n
In  any m ixture of discrete solid particles 

it will be found th a t the compositions of 
samples taken from it arc not constant, but 
vary round a mean value. T his variation 
occurs over a fairly  confined range for 
samples of any given size, and if sm aller 
sam ples are considered, a lthough the va ria 
tion becomes in trinsically  less, it becomes 
proportionally more im portan t. T his applies 
even to a very good m ixture, but the range 
of the variations is not large enough for 
them  to be observed except in fairly  small 
sam ples; in a bad m ixture th e  range is 
much wider, and the  variations become 
apparent in com paratively large samples.

Although in a m ixture of solids it is there 
fore impossible to elim inate variations in 
sample composition, there  m ust be some 
best obtainable m ixture—conveniently des
cribed as the  “  ideal m ixture ” —in which 
there  *will be the  m inim um  variation  in 
composition a t  any given sam ple size.

Before proceeding fu rther with the varia 
tion in composition it will be as well to 
get a clearer picture of th a t composition 
itself, and perhaps th is is suggested by the 
word “  dispersal in a good m ixture the  
particles of one m aterial are eveniv dispersed 
among those of another m aterial, and we.
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may tentatively  define “  degree of m ixture 
of solids ”  by the  phrase ■“ degree of dis
persal of like particles throughout the  m ix
tu re .”

I t  is essential to look a t the  m atte r from 
this point of view ra th e r than  to think of 
m aterials; being m ixed w ith each other, 
otherw ise anomalies arise when considering 
m ixtures of more than  two components. 
Consider, for instance, a good m ixture of 
m aterials A and B , and a good m ixture of 
A and C, each m ixture containing the  same 
proportion of A ; if these two m ixtures are 
very roughly  b lended, the  A -partic les will 
still be evenly dispersed everywhere, but 
both the  B- and the C-partieleg will be 
badly dispersed : hence it can no longer he 
said th a t the  A ’s and the B 's  are well m ixed, 
nor th e  A ’s and th e  C’s, although they were 
so before, and a lthough the  d istribution  of 
the A ’s still corresponds to th a t in a very 
good m ixture. E ach com ponent should! 
therefore be considered separately. I t  is,
however, alw ays permissible to ignore one 
component, since its d istribution  is known 
if those of all the  o ther components are 
known.

The ” ideal m ixture ”  may now be con
sidered in more detail. I t  may be visualised 
as a very evenly dispersed system  of one 
kind of particle, w ith  the o ther kind or 
kinds filling up the  intervening spaces. One 
can easily im agine exam ples of such a 
system  : in F ig . l a  a m ixture is illustrated

F ig .  I-

consisting of black and w hite particles in 
equal p roportions; in F ig . lb  the  proportion 
is one in four; in F ig . lc  one in e ig h t; in 
F ig . Id  one in 27, and so on.

How, any such m ixture is  a complex 
arrangem ent which would have to be bu ilt

up carefully, and it would lose its form as 
soon as one s ta rted  to s tir  it. B u t stirring  
is the very essence of m ixing op eratio n s; 
it c rea tes d isorder, allowing chanco to d e te r 
mine the positions of the particles. W hen 
sta rtin g  to mix from zero, one has the par
ticles arranged in a definite order—a heap 
of each, say—and ' then the  m achine does 
certain  fairly definite th ings w ith them . B ut 
each tim e the m achine actg 011 a particle 
a certain am ount of chance is introduced, 
and, as m ixing proceeds, the chance effects 
continually accum ulate un til they  completely 
outweigh any direct effect of the m achine
itself. E ventually  an equilibrium  sta te  is 
produced, iu which disorderliness is a t a 
more or less stable m axim um. (I t is to be 
noted th a t the  phenomenon sometimes 
encountered in which the particles tend to 
become resegregated when they have been 
mixed for a while is a separate effect 'due 
to differences in size, weight or shape of
the particles.)

T h e  M a n u f a c tu r e r ’s  Id e a l

T his equilibrium  s ta te  is the  maximum 
ex ten t of m ixing obtainable from a m ixing 
machine, and is the  ideal for which the 
m anufacturer of the m ixture strives. On 
the o ther hand the ideal m ixture for the 
m an who is going to . use it is obviously
the one th a t conforms to the condition of
tru e  m aximum dispersal illustra ted  in F ig . 1.

B u t what sort of a m ixture is it th a t 
one dare not disturb  because i t  will unmix 
itseTf if one does ? Clearly, only the  dis
orderly one need he considered, and it may 
be defined as follow s: In  an ideal m ixture 
of solids the degree of dispersal of th e  com- 
ponehts is the  one most likely to exist in 
a m ixing machine after equilibrium  has been 
established.

In  such a m ix ture  the precise arrangem ent 
of particles will vary with every tu rn  of 
the m ixing m achine; hut a great m ajority 
of these arrangem ents will give sim ilar 
resu lts when " the m ixture is analysed hv 
sam pling. I t  m ust be em phasised th a t it 
is still possible for arrangem ents to occur, 
purely by chance, which give results different 
from the above on analysis, and in an 
extrem e case, for instance, it is possible 
for a condition of true  m axim um  dispersal 
(e.g.. as in F ig . 1) to exist m om entarily 
in a m ixing m achine, though it is highly 
im probable. This equilibrium  is m uch more 
like the  usual k ind of vapour-liquid equili
brium  than  m ight a t first appear. In  the 
la tte r  case there  m ust a t some m om ents he 
more molecules leaving the surface of the 
liquid than  are entering it.  and a t others 
the reverse; but the most frequent or most 
probable condition, in which equal num bers 
arc leaving and entering, is the only one 
th a t need norm ally be considered.

Suppose the particles in a m ixing machine, 
of which, say, half are black and half w hite,
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are stirred for a long tim e—long enough to 
produce th is equilibrium  condition. Then 
if any particu lar point in the m achine is 
examined to sec which kind of particle  is

sam e num ber (1500) of each, bu t a slight 
excess (16) of w hite ones; and if the whole 
diagram  were made up again there would 
probably still not be exactly 1500 of each.

F ig .  2.

there, there will be a 50 p e r ' cent. chance 
th a t it- is black and  a 50 per cent, chance 
th a t it is w hite. Suppose it is a black 
one.. T hen if a point next to it is examined 
one is not bound to find a white one there, 
as is the case in F ig . l a ; the  sam e 50-50 
chance exists, and one is ju st as likely to 
find ano ther black o n e ; and th is applies 
to all points in the m ixture. However, 
although th e  arrangem ent of the  particles 
a t any m om ent is entirely  the  resu lt of 
chance, m athem atical m ethods of analysis 
can be applied to the  system to give a sen
sible answ er. The s ta rtin g  point is t h i s : 
the  probability  of finding a particular kind 
of particle  at any point is a constan t, equal 
to the  proportion of th a t kind of particle 
in the  whole m ixture.

Before proceeding to the m athem atical 
argum ent i t  will be as well to consider a 
pictorial representation of the ideas involved. 
If  one mixes equal quan tities of black and 
w hite particles very thoroughly one may 
hope to obtain  the kind of arrangem ent 
shown in Fig. 2, w hereas F ig . 3 shows the 
best one is likely to achieve—the ideal m ix
ture. (Fig. 3 was made by a process equiva
lent to tossing a coin for each square in 
tu rn , and colouring the  square black if it 
turned up “  head s .” ) I t  null be observed 
in F ig . 3 th a t there are some very large 
groups of black partic les; and, indeed, this 
is to be expected, since in a m ixing machine 
black particles will be throw n against black 
particles ju st as often as against w hite ones. 
I t  will be seen, too, th a t there are occasional 
tendencies to form part of F ig . 2. In  / a c t ,  
there are tendencies to form somewhere 
pa rts  of any  im aginable arrangem ent.

I f  th e  squares in F ig . 3 are counted it 
will be found th a t there is not exactly the

F ig .  3 .

B u t if the process were repeated several 
tim es the  num ber of whites in each count 
would group them selves about 1500 as in 
the frequency curve shown in F ig . 4. (This 
approx im ates. to th e  Gaussian norm al curve 
of error.)

L et 'us now consider the  problem of in 
vestigating a given m ixture. Our criterion 
of mixedness being the variation  of sample 
composition, we m ust clearly take samples. 
T here are  two ways of doing th is ;  e ither 
th e  choice of sam ples m ust conform to the 
recognised m ethod of random  sam pling, or

F ig .  4 .

else the whole m aterial m ust be divided up 
into sam ples. Kandom sam pling, however, 
only gives an approxim ation, based on pro
bability , to the  results which may' be 
expected from dividing up the whole m ix
tu re. And in an investigation such as the
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one to be described, where an actual theory 
is to be tested and the greatest accuracy 
is required, one lias to carry  out the more 
laborious operation ; and in the theoretical 
work which follows it will norm ally be 
assumed th a t th is has been done.

W hen dealing with a  m ixture of two com
ponents only one of them  need be considered, 
and the composition of any  sam ple will be 
expressed by the proportion of th a t com
ponent in it. The variations in composition 
of all the  sam ples round their average com
position will be investigated, but only one 
size of sam ple will be considered a t a time 
since, as already pointed out, the sm aller 
the samples taken the g reater the variabi
lity  th a t will be found among them . These 
variations among sam ples of any given size 
will then  be expressed by the  quantity  
known as the S tandard  Deviation, i.e .. the 
root-m ean-square of all the  individual 
deviations from the mean composition. This 
will be called a, which will be an inverse 
function of n, the  num ber of particles in 
a  sample.

I t  ' m ust alw ays be remembered that if 
the m ixture were divided up in to  samples 
of a different shape, though still of the same 
size, the same value of a would not neces
sarily  be obtained. B ut if it were divided 
up in a num ber of different ways, covering 
the various possible shapes of sam ple, the 
results would group them selves round some 
central value of a which could be taken 
to apply to the m ixture itself, ra th e r than 
to a particu lar collection of sam ples. Change 
of shape of sample would probably have a 
fairly large effect: to take an extreme
exam ple, if sam ples were taken in the  form 
of th in  laminae one m ight obtain quite a 
good cross-section of the m ixture even if 
th is contained large groups of like particles.

W e m ay now investigate the  effect of 
dividing up an  ideal m ix tu re : w hat value 
of a will be obtained ? Suppose, for the 
sake of sim plicity, th a t the  particles are all 
of the same size, shape, and w eight, so th a t 
the two k inds, A and B . can only be dis
tinguished by some property, such as colour, 
which has no mechanical influence on their 
behaviour. Consider sam ples of n particles 
a t a tim e ; and suppose the proportion of 
particles -of kind A to be a, in any given 
sam ple, and the proportion of B -particles to 
be ¡3. Then we may gav th a t th e  composi
tion of th a t sample, is a . Clearlv

a +  /? =  l ...................................     (1 )
Now suppose the overall proportion of A- 
particles in the whole m ixture to be a , and 
of the B-particles ¡3: then  a and ¡3 are the 
mean values of a and  (3 for all the sam p les: 
and

a +  /? =  l  ................................................   (21
Next- consider a single sample of «  particles. 
I f  a is the  proportion of A -particles, the 
num ber of A-particles m ust be an-. and th is 
can have anv of u + 1  values from 0  to 11

according to the sample constitu tion . In  
the  hypothetical analysis of the  m ixture the 
sam ples obtained can be divided up into 
groups according to the num ber of A-particles 
in them . L et P be the  proportion of these 
sam ples containing any given num ber of the 
A-particles, so th a t there is a value of P 
for each value of a or an, and n - f l  values 
in all, whose gum m ust come to un ity . Then, 
as (a —a) is the deviation in composition 
from the m ean, and a is the  root-m ean-square 
deviation, we have:

r \
i  ( a ~ a)3-

V  an =0

(3)

In the case of the ideal m ixture, which 
we are  considering, an expression can' be 
evolved for the value of P (for any value 
of a) which will most probably be obtained. 
I t  may be derived from first principles by 
considering the probability  of obtaining a 
sam ple containing na  A-particles and 
(n —na) B-particles.

( l ~ a \  
\  a J

-: (4)
(na) ! ( n —Ha) !

This expression m ay now be substitu ted  for 
P in equation (3), giving

/  a n = n  “ V ' " “
( a ) " ( a _ a ) 2\  a /  n !

(5)
(na) ! (n —n a ) I

a n = 0
and it may be shown th a t th is can be 
reduced to

! aß
(6 )

If we are  given an actual m ixture which 
has been stirred  for a very long tim e, i.e ., 
an "  ideal m ix ,” in which chance is the  only 
factor determ ining the positions of the pa r
ticles, and if it is divided up into a series 
of sam ples of 11 particles each and cr then 
calculated for it, then  the  value shown in 
equation  (6) is the  one w hich is most 
like ly  to be found. As m entioned before, 
by pure chance one may get any  sort of 
m ixture, but some sorts are vastly  more 
p robable th an  o th ers , and these are  the  r e s  
which will give values of a close to  the 
theoretical.

I t  seemed advisable, however, to calculate 
w hat order of probability  exi.sts th a t a bad 
m ixture will be obtained, th a t is to say a 
wrong value of <r. from a very thoroughly 
m ixed m ate ria l. It proved extrem ely  diffi
cult to calculate the formula; for th e  pro
bability  curves, bu t th is was achieved for 
the  sim plest possible case, in  which only
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samples of two particles are considered, and 
this sufficed to show the general trend. A 
pair of curves constructed from th is formula 
are shown in F ig . 0 . These represent a 
particular case, th a t of a half-and-half mix
ture (so th a t  the maxim um  value of devia
tion is 0 .5 ), and  for sam ples in which »  =  2. 
Values of <r are plotted along the  base, and 
the peaks show the theoretically most pro- 
b a lre  value, w hich in - th is  case is 0.354.

The im portant point -is th a t a different 
curve is obtained for each total am ount of 
m ixture, and the larger the m ixture the 
g reater is the  probability  th a t the theoreti
cal value of a will he found. E ach of the 
two curves shown in F ig . 0 encloses the 
same area, representing unit probability. 
The first one is for a m ixture of only a

F ig .  5.

hundred particles in a ll, and the second of 
two hundred particles, which is still, of 
course, an extrem ely small num ber; two 
million is a much more likely quan tity , and 
the peak in th is case would become so large 
th a t i t  could not be represented on this sort 
of graph a t all. T he significance of this 
is than in practice one need not worry about 
getting  a bad m ixture by pure chance after 
the m aterials have been mixed for a long 
tim e ; and in such well-mixed m aterials the 
theoretical value of a will alm ost certainly 
he obtained if an  analysis is made.

Now the expression for cr was evolved in 
an a tte m p t to evolve a  m ixing index. B ut 
it can be seen from equation (6) th a t cr 
will not do in  its present form. F or one 
th ing , it depends upon n, th e  size of the 
sam ples. T his is a  term  introduced by one’s 
m ethod of analysis, and has nothing to do 
w ith the m ixture itself. Moreover, it is 
desirable tlia t the  expression for m ixing 
index should be independent of the  p a rti
cular over-all composition of the  m ixture, 
here represented by a, for the m ixing 
machine cannot differentiate between m ix
tures of different compositions. So it seemed

th a t a  tru er expression m ight be obtained 
if the experim ental value of a were divided
by /  V a/3 to allow for the effect of com
position, and m ultiplied by V "  to allow for 
sample size. T he la tte r device is perfectly
sound sta tis tica lly ; the use of /  V a/3 is per
haps ra th e r doubtful, and it has not yet 
been possible to check w hether th is does in 
practice elim inate the  effect of changes in 
over-all composition. These operations, of 
course, merely am ount to dividing the value 
found experim entally by the theoretical value 
for the “ ideal m ix ,"  giving as a provisional 
m ixing in d ex :—

\ f n ~  
a -----— , or cr

Vay3
T his should be unity  if t'.e  m aterial has 
been ideally 'm ixed. But if the m ixture has 
not reached th is stage there will ho more 
variation between sam ples, a will be larger, 
and so th is r.ew expression will be greater 
than  un ity . I t  is desirable, however, th a t 
any expression for the m ixing index should 
be less than  unity  for a m ixture which is 
incom plete, and so it seemed th a t the above 
expression m ight he more useful ;n the  form 
of its recip rocal;—

V - r ' /  -•  »
I t  is a t th is stage th a t we come across the 

real peculiarities of partial m ixture. For, 
consider the  w orst possible case, the  m aterials 
being completely separated. If  th is is 
examined on theoretical grounds it will be
found th a t a m ust equal V a/J, and if this 
value is substitu ted  in equation (8) i t  is 
found t h a t :—

M = l /  V  n ~ ~    ( 9 )

T hat is to say, M would be solely a function 
of the m ethod of analysis, .so th a t it could 
hardly be used to describe the m ixture.

M ix tu r e s  of G ro u p s
Trouble of a ra th e r different kind is 

encountered when another special type of 
m ix tu re  is considered, th a t is to say, one 
which consists of little  groups of like par
ticles, the two different kinds of group  being 
well mixed with one another. T his is a case 
quite  likely to arise in practice; before two 
m ateria ls to be mixed are brought together 
there are likely to be local agglom erations 
of particles, especially if they are damp, and 
unless the  m achine is constructed so as to 
break them  up these will tend to behave 
like large particles. I f  this sort of m ixture 
were analysed, i t  m ight well be found th a t, 
although fairly big .samples gave a value of 
<r very close to the theoretical, sm all sam ples, 
which m ight quite possibly be drawn almost 
entirely  from one little  agglom eration or 
another, gave m uch too large a value of a. 
This would mean th a t the sm aller the  sam ple 
th'c worse would be the  m ixing index. Of
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course, all m ixtures appear to be worse m ixed 
the more closely they are exam ined, but in 
th is particu lar case the apparen t degree of 
m ixture would deteriorate a t a g reater rate  
than  norm al. I t  is to be noted, however, 
th a t  th is apparent deterioration is not 
entirely a resu lt of th e  m ethod of expressing 
M , bu t partly  a property of th is particu lar 
m ix tu re . On the o th er hand , the  same can 
not bo said of the  non-m ix tu re ; however 
closely it is exam ined the m aterial is 
definitely unm ixed, and .At should be zero 
and not 1 /V » .

This raises the im portant q u estio n : Can 
the sta te  of a m ixture be adequately 
expressed by a single n um ber?  The more 
one considers the problem the more one is 
driven to the conclusion th a t it cannot.

Approaching the question from a ra ther 
different point of view, however, we see th a t 
the properties of th e  non-m ixture suggest 
a new m ethod of comparison for partial m ix
tures. In  the ideal m ixture the value of 
the expression fo r AI (equation 8) rem ains 
constant (at unity) as the sam ple size, n, 
decreases; in the non-m ixture it does not, 
but it falls off in value in a standard  way, 
th a t is, inversely as V » . Presum ably, in 
the  interm ediate m ixtures it will fall off in 
interm ediate ways, and we may be able to

define the  degree of m ixing by the iray the 
value of M falls off. T his is illustra ted  in 
Fig . 6 . H ere, M is plotted against the sam ple 
size, n, as base; but as n will generally be 
fairly  large it has been scaled as a recipro
cal, and to simplify the  diagram  still fu rther 
the reciprocal of V n has been used. F o r 
th e  ideal m ixture M rem ains constant at

unity. W hen 11 =  1, th a t is to say, when a 
m ixture is analysed by taking sam ples of 
one particle  a t a tim e, the sam e value of 
M is obtained from the  non-m ixture as from 
the  ideal one; obviously, one cannot find 
out anything at all about the sta te  of a 
given m ixture if one only exam ines it pa r
ticle by particle. W hen n  is large, M  for 
the  non-m ixture clearly becomes very sm all, 
and zero in the  lim it (see equation  9). 
This gliows the advantage of the reciprocal 
root base, for the  graph for the non-m ixture 
becomes a stra igh t line a t  an angle of 45°. 
For interm ediate m ixtures we should expect 
curves such as those indicated in the d ia
gram ; now, although these slope down to 
the left, they m ust eventually curve up to 
the top again as n approaches infinity, for 
if one takes increasingly large samples even 
from ra th e r a  poor m ixture one will even
tually obtain the whole m ixture in the 
sam ple, and the sample composition must 
therefore be righ t. The curve obviously 
m ust cease a t the point where ». is the to ta l' 
num ber of particles in the m ix tu re ; on th is 
scale th a t point is indistinguishable from 
infinity. The dotted lines above the ideal 
m ixture represent th e  guper-m ixtures which 
m ight be obtained by a ra re  chance. I t  will 
be observed th a t the curves in such a dia
gram  are actually  discontinuous and consist 
of series of po in ts, since » m ust always 
be an integer.

(To be continued.)

F U E L  E C O N O M Y  N O T E
In  a chem ical w orks a bo ile r of the  

s ta tio n a ry  loco, type was found to be very 
h a rd  pressed and, a lthough a chim ney Of 
considerable size was available, steam  in 
jec tion  was necessary to m ain ta in  the 
d rau g h t. I t  was found th a t  v apours from 
open-top boiling tan k s w ere being discharged 
in to  th e  chim ney by m eans w hich com pletely 
spoiled the  d rau g h t. W hen  the  pans had 
been hooded and the  vapours disposed of 
separa te ly , the  steam  blow er was found to 
be 110 longer necessary.

Among o th er im provem ents, the  design of 
evapora to r coils was a lte red  to give com
plete d ra in ag e, together w ith co rrec t steam  
trap p in g  and  a ir  venting. T he condensate 
from  these coils was re tu rn ed  to th e  boiler. 
T he in je c to r feed was rep laced  by a pum p 
from  a new elevated  feed tan k . T he steam  
d istrib u tio n  system  was p roperly  lagged. 
T he brickw ork of the  calcin ing  fu rnaces 
was repaired . T he first resu lt was a saving 
of 20 per cent. in .th e  fuel consum ption. T he 
second, which may ultim ate ly  be of g rea te r 
im portance, is th a t th is firm has asked th e  
R egional F uel Efficiency C om m ittee for ad 
vice 011 th e ir  post-w ar p lans fo r a new p lan t 
lay-out. (Fuel E fficiency  S e w s ,  No. 27.)
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Fuel Economy Discussions
V.—The Simultaneous Generation of Power and 

Process Steam
b y  O L IV E R  L Y L E

}
1

(engine).

(tu rb ines).

IT is alm ost im possible for a plant, to be 
so bad th a t it is no t in th e  national 

in te res t, from  the  purely  coal consum ption 
point of view, to com bine power and p ro 
cess. T he co rrec t costing of back pressure  
pow er is widely m isunderstood. T he only 
heat cost is the  conversion of h ea t in to  
power and the tru e  losses th a t a re  incu rred  
in the process.

T y p e s  of H e a t  L o ss
T he losses th a t tak e  p lace in  a power- 

genera ting  m achine m ust be exam ined in  
some d e ta il, c arry in g  out some m opping-up 
operations en route.

1. R ad ia tion  ~]
2. L eaks to a tm osphere
3. F ric tio n  and w indage L (common).
4. G en era to r loss
5. W ire-draw ing
G. C ylinder co n d en sa tio n l
7. Valve leakage
8 . P iston  leakage
9. T ip  and in te rstag e

leakage
10. B lade fric tion
11. G land leakage
1 2 . E x h au st loss' (common).

(1) R adia tion .—T his is an  u n preven tab le  
loss, bu t i t  is one th a t  we can do m uch to 
m inim ise. W hen  w alking round  someone 
else’s works we look down our noses a t un
lagged pipe flanges, bu t once in  the  engine 
room we gaze in adm iration  a t the  bare 
cylinder flanges, the  naked cylinder covers, 
and the s trip -tease  valve chest. Of all heat- 
losing surfaces the  cylinders of engines d e 
serve a m axim um  of lagging and receive a 
m inim um . T u rb in es a re  little  b e tte r  served. 
A th in  layer of p las tic  com position is slobbed 
on to  the  casing. T he massive flanges and  
th e ir  m u ltitude  of bo lts  a re  o ften  left bare. 
T h is in iqu ity  is th en  concealed by a b e au ti
ful p lan ished  cover.

(2) Leaks to A tm osphere .—These are  to 
some sm all ex ten t inevitable, b u t occur too 
often  and too largely. In  a ho t engine room 
leaks a re  usually  in v is ib le ; they are  c e r
ta in ly  inv isib le  if th e  steam  is superhea ted . 
L et us rem em ber alw ays the  w ickedness of 
leaks. A hole 1/16 in. d ia. or its an n u la r 
equivalent, at 1 in. g land  w ith abou t 
5/1000 in. c learance, loses 14 tons of coal a  
y ear on th ree  sh ifts a t 300 lb ./s q .  in.

(3) F riction  and W indage.—T h ere  is 
little  we can do about these. T hey are  
m atte rs  fo r the  m achine builder.

(4) G enerator Loss.—H ere  all we can  do 
is to im prove the  pow er facto r, though  power 
fac to r im provem ent of itself is one of the  
least paying of investm ents except in one 
special ease. Suppose, for exam ple, we have 
a sm all p la n t w ith two sets of 175 kW  capa
city . Q uite  norm al back-pressure  condi
tions will be such th a t  each engine uses 
3000 lb ./h r .  of steam  011 no load, and 
7000 lb ./h r .  on full load. I f  th e  power fac
to r is such th a t one set is overhea ting  a t 
150 kW  when it is using 43 lb /k W h , i t  w ill 
be necessary to  s ta r t th e  second set to  get 
the  e x tra  25 kW  th a t a fully loaded single 
set should give. A t 25 kW  the second set 
will incur all th e  losses associated  w ith  one 
m achine and  will use 140 lb ./k W h . I f  such 
conditions ex ist, and th ere  is no good use 
for the e x tra  exhaust steam , pow er facto r 
im provem ent m ay be very fru itfu l.

T he above four losses a re  ex te rn a l losses. 
T hey a re  irrecoverab le, b u t w ith care  they  
can be reduced.

(5) W ire-D raw ing  is an  in te rn a l loss. No 
heat is lost by w ire -d raw in g ; th ere  is a  de
g rad atio n  of energy. Good h eat w hich 
m ight have g enera ted  power is depraved  
and loses its  virtue. I f  the  engine is 
th ro ttle-governed  the  w ire-draw ing can 
som etim es be m ateria lly  reduced by a lte r 
ing the  cut-off.

E n g in e  a n d  T u r b in e  L o sse s
T he five losses so f a r  m entioned are  com 

mon to all m achines. L e t us now look a t 
those losses which are  pecu lia r to  engines 
and pecu lia r to tu rb in es, first no ting  sligh t 
differences in the  common losses. T h ere  is 
a  sm all e x tra  ra d ia tio n  loss in an engine due 
to the  p iston  rod  com ing ou t of th e  ho t 
cy linder a t every stroke for a  b rea th er. 
T here  is no th ing  we can do abou t 
it. W ith tu rb in es th ere  is generally  
a ra th e r  la rg e r leak to atm osphere 
from  a tu rb in e  g land  th an  from  a  recipro- 
cato r g land , and tu rb in e  gland leakage can 
easily be allowed to get ou t of hand .

(6)" C ylinder C ondensation  has th ree  
causes. One is th e  m aking good of the  h eat 
lost by rad ia tio n , which has a lready  been 
dea lt w ith. T he second is due to th e  con
version of h e a t energy in to  pow er energy 
w hich is w hat we w ant to be happening.
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T he th ird  is the  m ost im p o rtan t. D uring  
adm ission the ingoing ho t steam  h ea ts  th e  
valve ports, steam  passages and  cylinder 
w alls, and it loses good h ea t and causes con
densation . D uring exhaust a t  lower p res
sure  m ost of the h eat p u t in to  th e  m etal is 
given back to re-evaporate  p a r t  of the con
densate . T h is h eat is lost to pow er g en era 
tion  b u t it goes out in  the  exhaust and is 
available for heating .

(7) Valve L e a k a g e ; (8) P iston  Leakage-, 
(9) 'Pip and In terstage  L eakage;  (10) Blade  
F riction . All these losses a re  losses to 
power genera tion  only. All the h ea t in  the 
steam  th a t  sneaks through these leaks goes 
ou t, w ith any b lade fric tio n  h ea t, in the 
exhaust, and is availab le  for process.

(11) G land Leakage.—M ost tu rb in e  
g lands a re  in two or m ore m ain stages. 
M any tu rb in e  m akers specify th a t  th e  gland 
leak  should be piped to atm osphere. T he 
only benefits th is carries  are th a t  it lowers 
th e  p ressure  on the  last stage of the  gland 
and gives visible and audib le  notice of the 
leak. G land  leaks a re  o ften  very severe, 
especially if the  g land  has been dam aged by 
too quick a run  up. In my factory  the 
tu rb in e  g lands a re  dam aged and the  H .P . 
gland is leaking about 4000 lb ./h r .  and the 
L .P . g land about 3000 lb ./h r .  T hese g lands 
go to  the  process m ain , so th a t  a lthough 
4000 lb ./h r .  of steam  is lost to  power g en era 
tion  none of it is lost to process. T he 
e x tra  back p ressure  pu t on to the  gland by 
p ip ing  th e  steam  to process w ill slightly  in 
crease the  final gland leak  to a tm osphere.

A n  I n e v ita b le  L o ss
(12) E xhaust Loss.—T his is a power loss 

common to all types of m achine. I t  em 
braces m any of the  losses th a t  have a lready 
been considered by its m ajo r co n stitu en t as 
the  inev itab le  loss from  a h ea t engine w ork
ing on a vapour cycle. T he ex haust loss is 
by fa r the  g reatest single loss. In  a high- 
g rade  condensing pow er sta tio n  the  exhaust 
loss rep resen ts  about (55 pe r cent, of the  
h ea t pu t into the  steam  in  th e  boiler. In 
an  engine exhausting  to atm osphere, such as 
a  locom otive o r a colliery w inding engine, 
th e  h eat lost in the exhaust may be about 
85' per cen t, or 90 pe r cent, of the  h ea t pu t 
in to  th e  steam . M ost of th is loss is cycle 
lo ss; i t  is inev itab le. T h e  cycle loss in a 
big pow er sta tion  is abou t 55 pe r cent, and 
of a locom otive about 75 per cent.

Now th is cycle loss d isappears if we 
m odify the  cycle so as to  use the  h eat in  
th e  exhaus^ steam . A com bination of power 
g enera tion  w ith exhaust h eatin g  s ta r ts  off 
w ith a cycle efficiency of 100 pe r cent. By- 
com bining power g en era tion  w ith  h eatin g  by 
exhaust steam  we not only cap tu re  the  cycle 
loss bu t we secure six of th e  losses th a t  we 
have ju s t  considered , nam ely, Nos. 5, 6 , 7, 
8 , 9 and 10, all of which are  dead losses to  
th e  p u re  pow er genera tor.

T A B L E  t 
E nergy  D istribu tio n

Combined
Good Good B ad H eating  A 
Bower H eating  H eating  Bower

S ta tion P lan t P la n t P lan t
Good Bad

H e a t in  ... . 100 100 100 1 1 1 100
B oiler loss 15 17 50 * 10 53
G enerator loss .. 1 — — 1 1
A uxiliaries 1 1 2 1 2
E x h a u s t ............... 54 — — — —
Condensate — — 0 — 0
Process h ea t — 82 42 82 42
Pow er ............... . 20 — —- 8 2
C o a l: lb ./kW h. .. . .09 — — .39 .83
Cycle Efficiency.. . 45% 100 % 100 % 100 %  100 %
G enerating >.

efficiency 1 
Overall 

efficiency -1
- 20% 82%

73%

,81%

33%

41%

F irst C olum n.—In  a good pow er sta tion , 
ou t of 100  h ea t units lib e ra ted  in th e  boiler 
fu rn ace  15 are  lost in the  bo iler p lan t, 1 is 
used by the  aux iliaries , 1 is lost in  the  
tu rb o -generato r, 54 pass ou t of th e  ex haust 
and  29 are converted  in to  power. The 
cycle efficiency is about 45 pe r c e n t . ; the 
actual efiicieney is 29 pe r c e n t . ; th e  coal 
used is ju s t under 1 lb ./k W h .

Second C olum n.—T his shows a  good p lan t 
ra is ing  steam  for process use only. W e have 
w eighted the scales against the  p lan t by 
tak in g  the  same aux iliary  deb it as in th e  
pow er s ta tio n , a lthough th e  feed pum p will 
use m uch less pow er, and  we have assum ed 
a 2 per cent, boiler efficiency. T h e  cycle 
efficiency is 100  pe r cent, and we achieve 
82 per cent.

T h ird  colum n.—H ere  is a bad  p la n t ra is
ing steam  fo r process only. I t  shows a  
bo ile r efficiency of 50 p e r cen t., a dep lorab le  
feed pum p exhausting  to a tm osphere, and a 
loss of 6 per cen t, which rep re sen ts  lost h eat 
in the condensate. In  sp ite  of all these 
hand icaps the p lan t achieves an efficiency 
of 42 pe r cent.

Now le t us take these two h eatin g  p lan ts 
and raise steam  a t a h igher p ressure  w ith  
a  little  superheat. W e will again  w eigh 
th e  scales against th e  facto ries. W e will 
assum e th a t the boiler-house losses w ill be 
even g rea te r.

F ourth  and F ifth  Colum ns.—In  bo th  fac
to ries we pass th e  same am ount of h e a t as 
before to the  process, b u t from  th e  ex tra  
h ea t we genera te  some power. T he h ea t 
th a t goes to process has no th ing  w hatever 
to do with th e  pow er genera tion  so we can 
ignore it. W e are  concerned only w ith the 
e x tra  h ea t th a t was pu t in to  the  steam  and 
the pow er th a t th is enabled us to  genera te . 
In  the  case of the  good facto ry  by p u tting  
in an  e x tra  1 1  heat un its  8 w ere converted  
in to  pow er, and efficiency of power g en era 
tion  is 73 pe r cent. In  th e  bad  factory  an 
e x tra  6 u n its  pu t in to  the  steam  produced 
2 powei un its , an  efficiency of 33 pe r cent. 
T h is is an extrem e case. I t  assum es th a t 
th e  losses in the  engine and g en era to r equal 
50 pe r cen t, of the  power o u tp u t. As all 
the  pow er-producing losses a re  ex te rn a l
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they m ust all go in to  the engine room  which 
would he nlm ost u n inhab itab le . B u t such 
engine room s do exist in those factories 
which carry  out the  trip le  function  of pow er, 
process, and T u rk ish  b a th .

Now th is h o rrid  little  factory  produces 
electricity or m echanical power with a greater 
efficiency, from  a coal-eonsum ption po in t of 
view, than  does the  finest condensing power 
sta tio n  in th e  land. I ts  over-all efficiency is 
42 of process steam  plus 2 of power from  
106 of in p u t h ea t, o r 41 pe r cent. T he over
all efficiency of the  good com bined p lan t is 
82 of process steam  plus 8 of pow er from  
1 1 1  of inpu t heat, o r 81 pe r cent.

How can we find out ju s t  how g rea t a 
h eat loss we m ust deb it to  pow er genera tion  ? 
W e can calcu la te  the  ad iab atic  h e a t-d ro p , 
bu t ad iab atic  h eat d rop  has no th ing  w h a t
ever to do w ith the  question. T h ere  is a
m ass of d a ta  as to efficiency ra tio , bu t the
efficiency ra tio  is the  m easure of all the  
losses to power genera tion  and we have seen 
th a t we recover m any of these losses for use 
in the  process, so th a t  w e m ust ignore them . 
W e w ant to know the  am ount of th e  tru e  
losses, viz. : (a) ra d ia tio n ; (b) leaks to
atm osphere; (c) w indage and fr ic tio n ; (cl) 
g en era to r losses.

T r u e  H e a t  D ro p
I f  we know or can m easure  the  

h eat co n ten t of the  steam  a t the
m achine stop  valve and a t th e  e x 
h aust, the  difference is th e  tru e  h eat 
drop over the  m achine. I f  we m ultip ly  th is 
by the w eight of steam  passed th rough  the 
m achine we have the  to ta l energy used in 
power generation . C om paring th is  with 
the h ea t equivalent of th e  power generated , 
we get the  tru e  g enera ting  efficiency. B u t 
un til we know the  tru e  h e a t d rop  over the  
m achine we can draw  110 in ference w hatever 
from the steam  consum ption, nor can the  
ad iabatic  h ea t d rop  give us any help  a t all. 
L et us tak e  an  absu rd  exam ple.

T ake an  engine ru n n in g  on th ree -q u arte r ' 
load and genera ting  pow er w ith a steam  
consum ption of 30 lb ./k W h . L et us now 
increase the  steam  consum ption to 40 lb /  
kW h In two ways. F ir s t ,  by rem oving the  
cylinder lagging and spray ing  th e  cylinder 
with cold w ater. Secondly, by d rilling  a 
hole in the  piston . In  both eases the 
governor will open full while the  load re
m ains the same. In  the  first ease all the 
la ten t h e a t in th e  e x tra  steam  is being lost, 
and the rea l heat consum ption of the  engine 
will have been treb led . In  the  second case 
th ere  is no increased  heat loss a t all. T he 
steam  th a t goes th rough  the  hole in th e  
p iston  goes s tra ig h t to  process, b u t the  
engineer who bases his power costs on 
ad iab atic  heat drop  and steam  consum ption 
will tre a t both in the  sam e way and will 
w ring his hands and say his power h ea t 
costs have gone up by 30 pe r cent. In  bo th

cases he is wrong. In the  first case his heat 
costs have gone up by 200 pe r cent, and in 
th e  second case by no th ing  a t all. P ro
v ided  the  whole o f the exhaust steam  is use
fu lly  em ployed it does no t m a tter how much  
the piston leaks or how many blades are 
missiny from  the turb ine. T he only effect 
of such th ings is th a t  from  a given am ount 
of steam  a sm aller am ount of power will be 
availab le. Steam  consum ption gives no eluo 
as to  heat consum ption.

E x h a u s t  C a lo r im e t r y

How can we find ou t how m uch  heat to 
deb it to  the  m achine? Only by m easuring  
th e  heat in the exhaust steam . I f  the  ex
h aust steam  is superhea ted , a therm om eter 
and a pressure  gauge will give the  answ er 
s tra ig h t away. If th e  exhaust is wet, the 
answ er is difficult to produce and m ay not 
be re liab le . T he calorim etry  of w et steam , 
w ith a bucket calo rim eter, is fa irly  easy, b u t 
who can say w hether the  steam  d raw n from 
th e  pipe is a tru e  rep resen ta tiv e  sam ple?

H ere  is an  exam ple of th e  easy super
h eated  case tak en  from  th e  tu rb in e  in my 
facto ry  one night a few m onths ago on ligh t 
load : —

Steam  flow 71,500 lb ./h r .
In itia l  to ta l h ea t 1325 B .T h .U ./lb .
E x h au s t to ta l h e a t 120 2  B .T h .U ./lb .
E lec trica l o u tp u t 2250 kW .

71,500 x  (1325-1202)
H e a t u s e d = -----------------------------------

2250
= 3090 B .T h .U ./k W h  or 87.4 efficiency.
B oiler efficiency 81 per cent. Over-all 

g enera ting  efficiency 71 pe r cent.
T he ad iab a tic  h e a t d rop  fo r these condi

tions is 195 B .T h .U . H ad  th is  figure been 
tak en  th e  pow er genera tion  would have been 
deb ited  w ith 6158 B .T h .U ./k W h , o r 58 per 
cent, too m uch, and the  over a ll efficiency 
w ould have seemed to  be 45 per cent.

In  the  absence of a fa irly  re liab le  exhaust 
calorim etry  we m ust have some em pirical 
facto rs. It will be one of the  purposes of 
th is discussion to a rriv e  a t  su itab le  em pirical 
figures. Of course, we m ust never fo rget 
th a t in all th e  calcu la tion  and argum ent 
th ere  is one over-ru ling  proviso. T h e  whole 
of the. exhaust steam  m ust be usefully  em 
ployed.

C an we give a m ore reasoned answ er to 
the  question w hether power should be 
bought o r g enera ted  ? If  the pow er set is 
sm all and e lectricity  can  be bought cheaply 
i t  may pay financially  to buy pow er. From  
th e  na tiona l coal conservation  p o in t of view 
i t  is alm ost im possible to  have such a bad 
engine th a t pow er canno t be g enera ted  for 
less h eat th an  by th e  finest pow er sta tion , 
p rovided all th e  ex haust steam  can be 
econom ically used. A t p resent prices a 
large  p lan t can gen era te  back-pressure  
pow er for under >,d., a m oderate-sized p lan t 
fo r betw een  fd . an d  I'd., and a  very  small
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p lan t for about fd . to Id . T he big back
p ressu re  p lan t can gen era te  power for the 
consum ption of about § lb. of coal per un it 
and the  very sm all bad p lan t will burn 
abou t ■} lb.

P ass-ou l power is m ore difficult to cost. 
T he pass-out steam  should be calorim etered  
as well as m etered  for q uan tity . T hen  the 
heat to be debited to power is the  to ta l 
steam  heat pu t in less the heat passed out. 
If  pass-out calorim etry  is too unre liab le  the 
pass-out heat loss m ust be “ guesstim ated  ” 
by using a fac to r on which I  hope we shall 
agree.

T A B L E  2
(com m unicated  by  Mr. Lyle a f te r  th e  discussion) 

A pproxim ate  B ack-P r e ssu r e  P o w e r . Steam  H eat  
Consum ption  

Size of S e t B.Th.XJ. ta k en  from  S team
k\V  p e r  kW h.

O ver 3000 
1000 to  3000 
250 to  1000 
100 to  250 
50 to  100 

Less th a n  50

3415 X 1.1 
3415 X 1.125 
3415 X 1.15 
3415 X 1.175 
3415 X 1.2 
3415 X 1.25

D isc u ss io n
Q.—W ill the C .E .B . allow a factory  to 

conned, with the Grid to pass surplus cur
rent to the Grid or draw from the G rid?

A.—T h ere  are  some fac to ries working in 
th is way, hilt m any electricity supply com- 
p a - ie s  seem to ra ise  ob jections of one so rt 
o r ano ther.

Q.—Is it alw ays an econom ic proposition  
to supply the  G rid  w ith pow er from  a back
p ressure  set ?

A .- - I t  m ight not pay very m uch to in sta l 
a back-pressure. p lan t sim ply in o rd e r to  sell 
to the  G rid , bu t it would surely pay to  use 
peak  capacity  and  sell the  peaks to th e  G rid , 
a t, say, Jd . a un it.

Q.— Is the p rice  s tru c tu re  of e lectricity  
supply such th a t advan tage can  alw ays be 
taken  of the cheap  production  of e lectricity  
in a back-pressure  se t?  My firm pu t in a 
new back-pressure  se t and approached  th e  
e lectric ity  supply com pany for standby  q u o 
ta tio n  and were offered the  supply at an 
annual figure equal to th e  am ount of power 
we generated, which is ridiculous; but the 
power com pany w ill no t a lte r  th e ir  a ttitu d e .

A.—A ll so rts of ra te s  are  quo ted , some of 
w hich show a very m arked benefit by back
pressure  genera tion , o thers show little  or 
no benefit.

Q.—T he whole crux  of the  m atte r  is th a t 
the  big sta tio n s have to condense. Is  d is
tr ic t  h eatin g  the answ er?

A.—T h ere  is no doubt th a t .th eo retica lly  
the  d is trib u tio n  of h e a t is a very a ttrac tiv e  
p roposition , bu t except in a few cases it is ,  
d oubtfu l w hether anyone w ould face the  
capital cost. Suppose M anchester sud
denly decided to adopt d is tric t h eatin g  for 
the  whole city , tre n d ie s  would have to he 
dug along every' s tre e t, and every facto ry  
and every house would have to have a con

nection put into it. M anchester would surely 
decide Unit i t  had no t sufficient money for 
th is purpose. T he oulv way d is tr ic t heating  
could become p rac tica l is the  way in which 
e lectricity  d is tr ib u tio n  and  gas d istrib u tio n  
cam e; it would have to be g rad u al o r applied 
in a b rand new tow n o r to p a r t of a tow n 
th a t was being com pletely reb u ilt.

Q.— In  costing back-pressure  e lectric ity  
w hat charges should be a llocated?

A .—T he heat equivalent converted to 
steam  should he charged  and any increased  
costs in cu rred  by genera tion , such as the  
increased  cap ita l value of the  bo iler p lan t 
due to h igher p ressure , the cap ita l cost of 
the  engine, the  a tte n d a n t’s wages, etc.

Q.—Should no t steam  be costed by th e  
therm  in s tea d  of pe r un it weight ?

A .—C erta in ly  it should be costed 011 some 
stan d ard  basis e ith e r “  from  and a t "  o r 
per therm . T he therm  is no t necessarily  
the best un it.

Q.—W e need not associate the  therm  only 
w ith gas. Do we no t get the  rea l p ic tu re  by' 
tak ing  the  cost of 1000 lb. of steam  “ from  
and a t ”  ?

A .— 1 ('00 lb. of steam  “  from  and a t "  is 
9.7 therm s.

Q.—-Is not th e  r ig h t way of costing b ack 
pressure  power to ignore all boiler-house 
overheads and only charge to power its  p ro 
portion of coal? The boiler p lant will he 
requ ired  anyhow.

A.—T his is only tru e  up to a po in t. If 
a  back-pressure set is added to an  existing  
in sta lla tio n  of boilers then  no boiler-house 
charges, o th er th an  the tru e  coal equ ivalen t, 
need he deb ited  to power. H ow ever, in 
m ost insta lla tions the  bo iler has a h igher 
p ressure  than  it would otherw ise have and 
power should b ear a  little  of th e  o th er 
boiler-house charges. I t  can be argued th a t 
if you a re  p u ttin g  h ea t in to  a factory , every
B .T h .U . for w hatever purpose it is used, 
should b ear its fa ir sh a re  of overheads and 
o th er boiler-house costs. I  ra th e r  sympa- 

■ tliise w ith  you, but I am not sure th a t you 
are  righ t.

Q 1 .—-I agree w ith the  previous speaker. 
W here  the  power is a by-product should it 
not only be charged  w ith the  d irect cost ?

Q 2.—1 come dow n on the  sam e side as 
the  last speaker. Can th is  costing be done 
w ith an accuracy th a t  gives reasonable  ac
counting  ?

A .—T h ere  a re  surely some charges th a t 
m ust be deb ited  to power genera tion  even 
if you w ant all th e  steam  fo r process. F o r 
exam ple : steam  raised  purely  fo r process 
a t low pressure may not call for such 
e lab o ra te  w ater-softening as th a t  requ ired  
in  a H  P . boiler. T he e x tra  cost of the  
m ore h igh-fain ting  softener should surely be 
debiten  to  power.

Q.— In  the  absence of a knowledge of the 
real h eat d rop  w hat is an  estim ate  of the  
losses in a back-pressure m achine?
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A.—T h is is one of the  th ings we w ant to 
get a t in th is discussion. In  one tu rb in e  of 
about 2500 kW  the heat, consum ption  is 
ab o u t 1.12 tim es the  theo re tica l (Table 2).

(Suggestions by those p resen t w ere th a t a 
10 per cent, loss 011 700 kW  is abou t r ig h t;  
the losses 011 a 100 kW  se t w ere estim ated  
to be about 17 per cent, and on a 300 kW  
set about 15 to 20 per. cent.)

Q.—Is  no t a complete survey of steam- 
using equ ipm ent and  pow er p lan t essential 
before decid ing on the  in sta lla tio n  of the 
baek-pressure  set?

A .— Such a survey is most desirab le  be
cause' econom ies can often  be m ade to such 
an ex ten t as to ren d er th e  back-pressure  set 
inc-apable of genera ting  th e  requ isite  power.

Q.—Should  some su p erh ea t be p resen t in 
the ex haust to process?

A .—Yes, i t  is desirab le  first to reduce the 
heat loss in d is trib u tio n , and secondly to 
ensure th a t  the steam  a rriv es dry  a t  the  
process plant.

Q.—Is the  cost of low -pressure d is trib u 
tion justified?

A M e m b e r : H igh-pressure d istribution
m eans m any reducing  valves. B ack p res
sure sets rep lace reducing  valves and call 
for low -pressure m ains. W e find th a t  low- 
p ressure  d is trib u tio n  has saved a g reat 
am ount of m ain tenance 011 reducing  valves.

A.—L ow -pressure d is trib u tio n  und o u b t
edly costs m ore, p a rticu la rly  its  lagging, bu t 
there  would seem to be a slightly  sm aller 
h ea t loss from  a  low -pressure m ain th an  
from the same am ount of h e a t tran sm itted  
through a high-pressure m ain.

F lu c tu a t in g  L o a d s

Q.—A t w hat p o in t do fluctuations m ake 
power genera tion  im p racticab le?

A .—I t  a ll depends on w hether the  fluc
tuations a re  sh o rt-term  or long-term  and how 
big they  are . If  th e  pow er dem and is fa irly  
constan t and the  heat dem and is w idely 
varied  over several hours, the  problem  is 
sim ply one of th e  cost of g en era tin g  by ex
hausting  to a tm osphere. In  a  num ber of 
back-pressure in sta lla tio n s i t  pays well to 
exhaust for sh o rt periods, say, 20 to 30 per 
cent, of the  tim e, to atm osphere. Another 
so lu tion  is to seetionalise  th e  facto ry  with 
two sets of bus-bars, one of w hich tak es 
c u rre n t from  the G rid , and switch over 
during  th e  valley periods. If  the  peaks a re  
m atte rs  of m inu tes the  exhailst accum ulator 
is p robably  the solution.

Q.—W hat benefits can be derived from 
steam  accum ulators?

A .—I t  often  seems difficult to  justify  an 
accum ulator before buying it, but it also 
seems th a t anyone who has one installed  
would lie very unw illing to p a r t  w ith it. I t  
is often  m uch m ore beneficial to store e x 
haust steam  from  th e  baek-pressure  m achine 
th an  to  sto re  h igh-pressure  steam , because 
the  h igh-pressure  steam  cannot be used for

genera ting  pow er as it has to be d ischarged 
a t a lower pressure.

Q.— Is the gas-holder type of accum ulator 
in p rac tica l use?

A.—Yes. T here  a re  a t least th ree  w ork
ing in collieries, in conjunction with W ind ing - 
engine exhausts and m ixed-pressurc turbines. 
One of these has been going up and down 
40 tim es an hour for 31 years.

Q.—H ave you considered  the  reasonable  
lim its of steam  and pow er b a lance?  W h at 
so rt of lim its would be considered p rac tica l ?

A.—I t  really  depends on th e  p a rticu la r 
local conditions and especially  011 w hat you 
have to pay fo r e lectricity  supply.

Q.—Should  we no t genera te  a t m uch 
h igher voltages and so cu t ou t m any of the 
losses associated w ith low voltages ?

A .—1 un d erstan d  it is only econom ic to 
•use high voltages w ith m otors of no t less 
th an  50 or 100 h .p ., and I  believe I am rig h t 
in Saying th a t the  average m otor th ro u g h 
ou t the  country  is about 10  h .p .

Q.—In  sm all un its  th e  tu rb in e  steam  con
sum ption w ill be g rea t, an o rd inary  re c ip ro 
cating  steam  engine will be b e tte r, and the 
Uniflow b e tte r  still. W hich  should be 
adopted  ?

A.—T he tu rb in e  will a lm ost certa in ly  
have lower m ain tenance costs, and provided 
it  w ill g en era te  enough power it should be  
the first choice. A lthough the  tu rb ine  is 
e x trav ag an t in  steam  it is no t a t all e x tra 
vagant in h e a t ; the heat all goes down the 
ex haust pipe. A lthough a  recip ro ca tin g  
engine takes less steam  and th ere fo re  gives 
more power it certa in ly  uses ra th e r  m ore 
h ea t. I alw ays feel th a t the Uniflow has 
been sadly neglected.

H .P .  a n d  L .P . S te a m

Q.—Is i t  som etim es b e tte r  to  use the 
steam  from  the bo ilers for ev ap o ra to rs and 
the exhaust from  th e  ev apora to rs fo r pow er 
g en era tion  ?

A .—T his po in t is exceedingly in te resting . 
F a r  m ore power can be produced  from  low- 
pressu re  steam  down to high vacuum  than  
from  high-pressure  steam  down to  process 
p ressure . T he ev ap o ra to r does no t usually  
m ind w hat so rt of steam  it  uses. T he rea l 
tro u b le  is th a t  such a power p lan t w orking 
betw een, say, lO lb ./s q .  in . and 28 in . of 
vacuum  is fa r  m ore costly th an  w orking 
betw een 200 lb ./sq . in. and  lO lb ./s q .  in .. 
although the pow er produced in the  form er 
case would be g re a te r  th an  in th e  la tte r .

A p lan t had been investigated  which 
would tak e  vapour from  a 60-ton vacuum  
pan averaging abou t 30;000 lb ./h r . ,  d is
charg ing  a t 24 in. of vacuum  in to  a tu rb ine  
exhausting  in to  a condenser a t 29 in. I t  
w as estim ated  th a t 500 kW  could be ob
ta in ed , bu t the  cap ita l cost came to  £ 4 2 /k W  
but, of course, in th is case the  pow er would 
have been ob tained  absolutely free from  a 
coal ¡m int of view.

I)
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New High-Speed Agitator
Suitable Equipment for Pressure Vessels

W R IT IN G  from the Goal Research 
L aboratory , Carnegie In s titu te  of 

Technology, P ittsbu rgh , P a ., M. W . Kiebler 
{Ind. Eng. Che'm., 1945, 37, 538) describes a 
totally-enclosed motor and ag ita to r, built to 
operate under extrem ely severe conditions of 
pressure, tem perature, and chemical a ttack . 
The, s tirre r assem bly (F ig. 1) is constructed 
as an integral unit which is attached  to the  
bomb head by means of the threaded lower

BEARING
SUPPORT

end. T he autoclave was bu ilt in the lab o ra 
tory several years ago to study the hydro
genation of coal in aqueous alkali a t tem 
peratures and pressures up to' 100° C. and 
0000 lb ./sq . in. Violent ag ita tion  is required 
¡11 th is reaction to produce not only th e  m axi
mum possible gas-liquid interface, but to 
prevent the  coal particles from fusing to 
gether. Sufficient turbulence was obtained

in this autoclave by ro tating  a 2-in. nickel 
p ropeller a t 1500 r.p .m . in a 750-e.c. nickel- 
lined cylindrical bomb of 3-in. internal 
diam eter.

S p e c ia l  A llo y s  U se d

The body and top closure for the assembly 
wore m achined from chrome-vanadium  steel 
forgings which were heat-treated  and drawn 
a t 480° C. in a salt hath  a fte r all machine 

W ork had been fihished. D ata  available for 
th is alloy indicate th a t the resu lting  pro
duct should have a tensile streng th  of
210.000 lb ./sq . in., and a Brinell hardness 
of 470 (48 Rockwell C ). The studs were 
made of a chrome-nickel steel draw n a t 
slightly  lower tem peratures to give a tensile 
streng th  of about 200.000 lb ./sq . in. The 
nuts, made of the same alloy except for a 
lower carbon content, were carburised for 
surface hardness. To reduce contam ination 
of the 'bomb contents, the interior of the 
assem bly was given a thick coat of silver 
and burnished. The top closure was m ade 
up against an unconfined copper gasket 
which had an in ternal diam eter of 4 in. 
Silver gaskets were used between the 
assem bly and the head and between the head 
and the reactor body. A tigh t-fitting  copper 
condenser on the neck of the assem ble served 
to remove the heat which flowed up from the 
heated reactor. Six nickel discs were 
a ttached  to the nickel s tirre r shaft to create 
turbulence, and expedite bent, removal.

All parts of the electrical system  had to be 
resistan t to a ttack  from hydrogen, w ater, and 
o rgan ic  vapours. A shaded-pole 1 /30-horse
power m otor was obtained, and the  outer 
cover removed. Two hearing supports 
(Fig. 1) were made for the  top and bottom  
of the  motor. An Oilite bearing was pressed 
into each support to take the ro tor shaft. 
It was planned to replace these bearings with 
g raphite  bushings if hydrogen or organic 
vapours should remove the lub rican t, but this 
has never been necessary. T he supports were 
held tigh tly  against the s ta to r  ends by two 
bent bolts which passed through slo ts at 
opposite sides of the sta to r. These bolts were 
salvaged from the m otor parts.

S t a to r s  a n d  D e s ic c a to r
Two sta to rs  have given satisfactory  ser

vice in th is apparatus. The first was taken 
as it cam e from the m anufacturer and was 
given about six coats of a bakelite varnish. 
The second w as made by winding Form ex 
wire 011 to a Redmond sta to r fram e and a lte r
nately eoating the- coils with H eresite  va r
nish (No. L-100) and General E lectric 
varnish No. 167tl. E ach s ta to r was im preg
nated by suspending it in a container of 
varnish which could be placed in a  vacuum
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desiccator. T he pressure in the desiccator 
was then a lternately  decreased and allowed 
to re tu rn  to atm ospheric to remove entrapped 
air. The s ta to r was then  drained, air- 
dried, and finally baked. After each of 
several im pregnations, the s ta to r was sup
ported in a  different position for drying and 
baking. Any varnish which adhered to the 
outside d iam eter of the s ta to r was removed 
with sandpaper. The assem bled m otor was 
tested by allowing it to run under water.

Because th is m otor has no s ta rte r brushes 
or windings, only one lead has to be taken 
out through the reactor wall w ith the other 
lead in ternally  grounded. However, in th is 
design both leads were brought ou t so that 
the m otor insulation could be more accurately 
checked. T he leads were made by brazing 
a copper disk on a short piece of heavy 
nichrom e w ire and slipping a  b akelite  disk 
over the  wire 011 each side. T he three  disks 
were then  crushed together under a gland 
nut in the top closure. Both the diam eter 
and thickness of the bakelite m ust not be less 
than  th a t of the  copper disk. Nichrom e wire 
was used in preference to copper because of 
g reater streng th  and stiffness. The resistance 
to ground through th is  type of seal has always 
been more than  500,000 ohms.

A coil which serves to remove heat from 
the m otor s ta to r was m ade by bending a 
piece of j  by ¡1 in. mild steel tubing to  form 
a long narrow  U, which was then wound inlo 
a helix. The two ends were separated 180° 
apart, bent a t righ t angles to the helix, and 
dropped through holes a t the bottom  of the 
m otor com partm ent where they were m ade up 
against th e  wall w ith compression cones. 
The only clqinge contem plated for th is au to 
clave is to increase, the in ternal diam eter of 
tubing used in the  coil.

F in a l  A s s e m b ly
The final assem bly was m ade by attach ing  

the s tirrer shaft to the m otor by m eans of a 
bushing, and then pushing the  shaft and 
motor through the coil so th a t the motor 
rested against a shoulder near the lower part 
of the com partm ent. A ring  which served to 
centre the  m otor and hold it firmly against 
the shoulder was then pressed against the 
top hearing support, and a low-m elting alloy 
(20 lead-40 tin-40 bism uth , m elting at 945° C.) 
was poured through a hole in the ring. This 
ring, which has two sot screws to hold it in 
place, was removed a fte r the  alloy had solidi
fied lo facilitate  m aking up the electric con
nections. T he alloy provides good heat tran s
fer between the coil and sta to r. The motor 
can be removed by tu rning the  assembly up 
side down and passing superheated  steam  
through the  coil to melt the alloy. The 
gasket was pu t in place, Several studs were 
removed, and the top closure was held a short 
distance above the assem bly so th a t the 
m otor leads could he soldered to the 
nichrom e w ires. A fter all exposed w ires 
w ere carefu lly  insu lated  and coated with

th ickened varnish , the final closure was 
m ade.

The solid nickel head to which the 
assem bly was a ttached was fitted with a 
thermocouple well. ¡1 safety disk, a gas inlet, 
and an outlet which could he used in con
junction with a siphon tube to charge and 
em pty the  bomb w ithout removing the head. 
The nickel fitting on the  lower side of the  
head held a graphite  bushing lo take the 
s tirrer shaft. At various tim es ■ th is fitting 
has been replaced with a sim ple packing 
g land, in which case the pressure in the  
assembly and bomb were equalised by a con
necting tube. The assem bly and head, 
which weighed about 80 lb ., could be con
veniently raised above the sta tionary  nickel- 
lined bomb by a cable and by one fixed and 
one movable pulley.

Gas Research Extension
N e w  G .L . &  C . A p p o in tm e n ts

TH E  d irec to rs  of the G as Light & Coke 
Com pany have considered 1 lie fu r th e r  

developm ent of the  research  w ork w hich the  
com pany has carried  out ¡11 a wide field for 
m any years, and they have decided to 
broaden  the basis of the  program m e and to 
a rran g e  for im proved co-ordination  of effort 
w ithin the company. D r . IT. R o l l in g s , 
h ith e rto  the chief gas chem ist of th e  com
pany , has been appo in ted  co n tro lle r of r e 
search and he now becomes responsible for 
the  activ ities of W atson  H ouse as well as 
those of the  Fu lham  research labora to ry .

As p a r t  of the  new arrangem ent- the  d irec
to rs  have m ade th e  follow ing fu rth e r a p 
po in tm ents : M r. W . D ie t e u ic h s  to be m an
ager of W atson H o u se ; D r .  G. C . H a l l id a v  
to  be m anager, G as L igh t C e n tre ; D r . 
R . H .  G r i f f i t h  to be senior research  
chem ist; D r . S . P e x t o n  to be senior 
chem ical engineer.

C O B A L T  D E F IC IE N C Y
The use of cobalt as a top dressing to 

cobalt-deficient pasture  bad made such tracts 
of land at least tem porarily  adequate in 
cobalt, said Dr. Russell Greig a t the annual 
m eeting of the  Moredun In s titu te  of 
Animal Research. A survey made in co
operation with the M acaulay In s titu te  for 
Soil Research had shown th a t m uch more 
extensive areas than  were thought were defi
cient in th is most im portant trace elem ent 
and th a t spectacular results had followed the 
application of cobalt in such areas. Evidence 
now available suggested th a t the  pining of 
earth  in the  Solway area was essentially due 
to a deficiency of cobalt and work was con
tinuing to determ ine th is  point finally ibis 
year.
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Progress in the Provinces
Reports from a Chemical Engineering Correspondent

Y O R K S H IR E

D U R IN G  th e  last twelve m onths it has 
been found possible to consider plans 

for the fu ture  with the  object of adopting, 
m ethods th a t will facilitate  the fulfilment of 
demands likely to be made during the early 
post-war period. P lans for th e  installation 
of the  m ost m odern types of chem ical p lant 
and equipm ent are now well advanced, and 
some firms have placed orders for entirely 
new l&y-outp. T he industry  in th is area is 
well aw are of the necessity of producing by 
the m ost up-to-date m ethods and at the 
lowest possible price, and is fully alive to 
th e  fact th a t future prosperity depends to 
a large ex ten t on ab ility  to compete in the 
m arkets of the  w o rld ; consequently , every
th ing possible is being done to lower costs.

F irm s whose function it is to supply other 
industries with essential m aterials—and there 
are very few industries or trades which do 
not use a m aterial o r . a process developed 
by the chemical industry—arc doing much 
to improve th e ir products, and it is doubtful 
whether the proportion of trained scientists 
to total workers is as high in any other 
industry . In  the  field of organic chemicals 
m any problems come up for solution by 
experts in every branch of science, and 
recent trium phs of research which present 
g reat possibilities for the im m ediate fu ture  
are the  announcem ent of a new insecticide, 
and the  discovery of a revolutionary weed
killer. The form er, which is already in 
sm all-scale production, is cheap and easy to 
m anufacture, less injurious to o ther forms 
of life, and is regarded as a , most effective 
controller of insect pests, and the  weed
killer is being subjected to trials in co
operation with th e  M inistry of A griculture, 
and promise,s to prove an effective agent in 
the destruction of weeds th a t infest cornland.

E nam elling is  one of the  m ost im portant 
and one of the most widely used finishing 
processes in  the N orth where cars, type
w riters , and thousands of o th er com m odities 
require enam elling. H aving  regard  to modern 
continuous production m ethods of m anufac
tu re, it is advisable th a t enam elling processes 
should be brought into line to guarantee that 
the  finishing d ep artm en t does no t pu t a b rak e  
011 post-w ar speeds. An in teresting  example 
of high-speed enam elling is to be seen at 
the works of a company which m anufactures 
Something like half a  million cycles a year, 
and utilises everv available m ethod. In  this 
case, fine enam elling is of the  utm ost im port
ance and great care is taken over the pro
cess. Seven gas-fired conveyor ovens are 
used, and are divided in to  two groups for 
enam elling cycle frames in black and various 
colours. The standard  black-finished frames

are stoved in ovens m easuring 5b ft. long 
by 9 ft. 0 in. wide by 5 f t. h igh inside, 
and the larger parts, including front forks, 
fram es and backstays, undergo a three-coat 
process. The parts first go to the  dipping 
room where they  are dipped in the enamel 
of the required colour, and on emerging (still 
a ttached  to the conveyor) they  are carried 
through a drying tunnel which is m aintained 
a t a uniform heat which never varies more 
th an  5° C., go th a t accurate control over the 
viscosity and specific grav ity  of the  enamel 
is preserved. P a rts  detailed for colour 
finishes are dealt w ith in a sim ilar oven, 
the  in terio r m easurem ents of which are 25 ft. 
by 12 ft. by 9 f t., and in which th e  parts 
m ake four journeys up and down the oven 
cham ber on the conveyor. The average 
capacity  of the enam elling p lant is 10,000 
complete cycles per week, while, in addition 
to the  larger parts , up to 650,000 small parts 
are dealt w ith every week. I t  is claimed 
th a t the use of gas-fired conveyor ovens lias 
the advantage th a t as gas is a clean fuel 
a direct fire or heater can be used where 
in most eases an  indirect type would have 
to be employed. Also, the need for tin- 
regular replacem ent of a ir healer elem ents, 
which are made of expensive m aterial, is 
avoided.

M ethods of drying products such as con
fectionery by the  use of moist a ir  have been 
greatly im proved, and before entering the 
drying room all the  air, w hether recirculated 
or fresh from outside, is now passed through 
a  w ater-spray cham ber to  receive its correct 
proportion of m oisture to su it the goods. The 
m oisture held in suspension in the  a ir cir
culated through the goods enables th e  dry
ing to be carried out in m uch higher tem 
peratures w ithout the risk of burning or 
skinning, and also allows of drying from the 
centre outw ards.

L A N C A S H IR E

The condition of the chemical industry  in 
L ancashire is very fluid, yet some firms do 
not appear to possess sufficient liquid 
resources to m ake good the depletion of 
capital. I t  seems probable th a t the unusual 
liquid position of industry  as a whole is 
due to an exceptional accum ulation of 
resources arising  from conditions which will 
disappear as soon as the  present economy 
cease,s to operate. M any m anufacturers arc 
quite unable to utilise th e ir resources for 
norm al m aintenance and replacem ent, and 
a t the  same tim e the excess of consum er 
demand over supply m eans th a t to a large 
extent cash se ttlem ents are replacing normal 
credit transactions. . On the o ther hand , the 
frequent changes in design cause some stocks
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and work in progress to become redundant, 
and in the near fu ture  m any firms will be 
needing ex tra  funds to enable the arrears 
of capital expenditure to be m et and ordinary 
credit term s to be g ranted  to customers. 
W hen it is 110 longer possible to utilise 
G overnm ent-financed capital assets and 
stocks, the serious drain on liquid resources 
will undoubtedly call for extended bank 
overdrafts and m any private loans. Colla
boration should have as its  main objects the 
avoidance of duplication of capital and 
revenue expenditure in the expansion of 
peace production, and the pooling and speed
ing-up of highly specialised industria l 
research. Some executives m aintain th a t a 
rationalisation  of orders would perm it longer 
and more continuous runs of the  same types, 
and th a t it- would elim inate unnecessary 
duplication of process lay-outs, w ith a 
m aterial reduction in production costs and ' 
speeding-up of delivery dates.

W a te r  S o f te n in g

An in teresting  m ethod of softening boiler 
feed w ater by trisodium  phosphate claims 
to secure to ta l im m unity from incrustation 
and freedom from the possibility' of corrosion. 
I t  is sta ted  to be much more economical 
than  the direct softening of raw w ater by 
trisodium  phosphate. T he feed is first pre
heated in a cascade heater by means of 
w aste steam  (even oily exhaust can be used) 
and followed, if necessary, by live steam . 
T he second stage is the  treatm ent of the raw  
hot w ater by alkaline w ater returned from 
the bpiler on th e  lines of a continuous blow
down system , bu t by direct contact. Tri- 
sodimn phosphate is added in  the  th ird  stage 
and results in the precip itation  of all rem ain
ing hardening constituents. I t  is used as 
a 10  per cent, solution, the softening being 
completed to practically  zero hardness so 
that it is not possible for sludge or scale 
to form. T he final precipitation forms 
sodium carbonate which passes into the 
boiler, where it is partly  converted into 
caustic soda. W here space is lim ited, 
tubu lar equipm ent appears to meet the con
ditions effectively, while the  standard  outfit 
is a  compact un it w ith low m aintenance. The 
consum ption of trisodium  phosphate is about 
2  oz. per degree of total hardness per 1.00 
gallons of w ater, and if calcined trisodium  
phosphate is used the  consum ption is about 
half this am ount. A sim ple form of testing  
apparatus is used to ascertain  the very slight 
excess of phosphate in th e  boiler w ater, and 
such tests can be readily made by» a  charge 
hand.

In  Sw itzerland, polyvinyl chloride is be
ing used on a fairly  large scale for the m anu
facture of shoes, and various ladies’ and 
children’s w ear made from transparen t and 
coloured sheeting from the sam e base, the 
O il and Colour Trades Jo urna l rep o rts .

Pulverising Coal by Steam
A n  I n t e r e s t in g  P r o c e s s

P R O D U C T IO N  of finely pulverised  coal 
by a process sim ilar to th a t employed 

in m aking “ Puffed W h ea t ”  has been 
shown to lie p rac tica l. Coal is .shot from  
guns, in  w hich i t  had  been sub jected  to 
steam  a t h igh tem p era tu re . W hen the  p res
sure  in the  gun is suddenly released , the  
p ressure  w ith in  the  coal pores explodes it 
into sm all particles.

E arly  experim ents w ere m ade w ith a 
sealed tube filled w ith coal and w a ter, and 
designed to ru p tu re  a t one end when hea ted  
ex ternally  to a  pre-assigned pressure . R e
su lts  w ere so prom ising  th a t a  new  tube  was 
b u ilt w ith  a  hydrau lically -operated  quick- 
opening valve, and furn ished  w ith high- 
pressure  steam  under contro lled  conditions, 
which m ade it  possible to  study  th e  effect 
of steam  p ressure , tim e of soaking, and 
quickness of re lease, on th e  yield ob tained. 
D ischarge of coal against a  ta rg e t increased 
pu lverisa tion .

B y sub jecting  the  p ro ducts of one ex p an 
sion to an o th er expansion, the  sam e yield 
ra tio  of fines was ob ta ined , and the  ra tio  
m ain ta ined  in successive explosions. T h is 
fea tu re  of th e  process m akes possible th e  
in tro d u c tio n  of classifiers and sep a ra to rs  to 
contro l the  size of the  final o u tpu t.

In  one of the tests m ade, 5/1G in. by 6 - 
rnesh coal was exploded by steam  a t 900 lb. 
p ressu re , a ir  classified, and size-separated  
for re-cycling th ree  tim es, and gave a final 
c leaned p roduct having th e  following 
screen analysis :

On 00-mesh 0.1 per cent
On 00 by  100-mesh 5.4 p e rc e n t
On 100 by  200-mesh 28.9 per cen t
T hrough  200-m esh 65.6 per cen t

F in e r pu lverisa tion  could have been ob
tained  by ad d itio n al cycles.

Coals vary w idely in th e ir porosity , and 
fu r th e r  experim ents on coals from  o ther 
fields rem ain  to  be carried  out. Large- 
scale tes ts  m ust also be m ade to establish  
th e  com parative  costs of th is system with 
th a t of m echanical m ethods. F o r  a com
m ercia l app lication , the  steam  consum ption 
is calcu la ted  to range betw een 106 and 
151 lb. pe r ton  of coal pulverised.

A slow re lease  of th e  steam  pressure  
caused the  coal to expand perm anently  in to  
a  h ighly porous s tru c tu re . W hen the  coal 
was heated  to th e  p lastic  range in an 
a tm osphere  of steam , a caked m ass resem 
bling seini-eoke resu lted . F u r th e r ,  in  view  
of the  fact th a t  im purities such as bone and 
pyrites a re  less porous th a n  th e  coal sub
stance, the  possib ility  of reducing  the  ash 
co n ten t of th e  coal in  th e  new m ethod of 
p u lverisa tion  m ay be an o th er incentive to 
the developm ent of the  process.
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Personal Notes
M r . \Y. I. A l is o n  has been appo in ted  a 

d irec to r of B arry , O stlere and S hepherd , 
L td ., linoleum  m an ufactu rers, K irkcaldy.

M u. C l e m e n t  D a v ie s , K .C ., M .P . for 
M ontgom ery, has been elected chairm an  of 
the L iberal P a rliam en tary  P a r ty . He is a 
d irec to r of L ever & U nilever.

D r . M . So l l e r  and M r . J .  H . Sp il m a n , 
who have been 011 the board of B ritish 
Celanese since 1927, have now been appointed 
additional m anaging directors of the company.

S i r  J .  B o y d  O u r . Professor o f A gricul
tu re  a t A berdeen U niversity , and a leading 
ex p ert on n u tritio n , has been re-elected  as 
Independent M em ber fo r the Sco ttish  U n i
v ersities

D r . H . J .  G o u g h , chief scientific officer 
to the M inistry  of Supply, has been released • 
from his post. H is successor is P r o f e s s o r  
J .  E . L e n s a r d - J o n e s , F .R .S ., who was chief 
superin tendent of the A rm am ents Research 
D epartm ent, M .O .S., since 1912.

Mu. G e o r g e  W e s l e y  A u s t i n , M .S c , iB ir- 
n ingham ), has been elected into th e  G o ld 
sm iths’ P ro fesso rsh ip , of M etallu rgy  in the 
U niversity  of C am bridge from  O ctober 1 
n e x t, in succession to P ro fesso r R. S. 
H u tton , who has re tired .

Du. N. G. B a p t is t , chief technical officer 
in the Ceylon salt dep artm en t, has been 
aw arded  a fellow ship under the  C olonial 
Developm ent F u n d , for research  in Ceylon 
vegetable pro teins. H e  is tlie first Ceylon 
sc ien tist to be  aw arded such a fellowship.

M aj.-G kn. I I . \Y . G r im w a d k , G.B.,
C .M .G ., has been appo in ted  ch airm an  of 
F e lto n . G rim w ade and  D uerd ins P tv .,  L td ., 
M elbourne, A ustra lia , in succession to his 
b ro th er, the  la te  M r. E. X. G rim w ade. The 
com pany is associated w ith T he D rug 
H ouses of A u stra lia , L td

Mu. J .  R. D o n a l d , d irec to r-genera l of 
the  chem icals and explosives b ranch  of the 
C anad ian  D epartm en t of M unitions and 
Supply  since 1939, has resigned, and will 
leave shortly  for th e  U nited  K ingdom  and 
E urope on a special m ission. Upon his re 
tu rn , he will go back to p riv a te  business as 
a consulting  chem ical eng ineer w ith J .  T . 
D onald & Co., L td ., of which he is p re si
dent.

T he T ru stees of the Nuffield F ou n d a tio n  
a re  m aking a g ran t of £1045 a y ear for five 
y ears for a special research  fellow ship fo r 
D r  E . O r o w a n . of G onville and C aius C ol
lege, C am bridge, to  enab le  him  to continue 
h is work in the  O averd ish  L ab o ra to ry  on the 
p lastic  p ro p erties of m etal, and , in add ition , 
to provide £455 a y ear for th e  sam e period 
as a con tribu tion  tow ards th e  cost of the  
fundam en ta l re sea rch  work u n d e rtak en  by 
him

D r. W . V . E v a n s , form erly  head of the 
chem istry  d ep artm en t of N orthw estern  U n i
versity, U .S .A ., has been appoin ted  chief 
of the  chem istry  d ep artm en t of the  U .S . 
Arm y U niversity  Study C en tres a t Shriven- 
hani (W ilts.) and F o n ta in eb leau , near P a ris . 
He will be accom panied by a staff of eleven.

V i s c o u n t  S t a n s g a t e , D .S .O ., D .F .C .,
whose appoin tm ent as S ecretary  fo r A ir  in 
the new G overnm ent was announced last 
S a tu rd ay , was in his early  years an active 
m em ber of the fam ily firm  of B enn B ro thers , 
L td  , p ro p rie to rs  of T h e  C h e m ic a l  A c e . He 
is the  second son of th e  la te  S ir Jo h n  
W illiam s B enn, the  founder of the  business, 
and  b ro th e r of S ir E rn es t J .  P . B enn. First, 
elected to P arliam ent in 1900, Air. Wedgwood 
Benn, as he then was, continued as an 
AI.P. u n til 1942, when he was elevated to 
the  peerage. In  the  last L ab o u r G o v ern 
m ent he was Secretary of S ta te  for Ind ia, 
l ie  was in the Yeom anry and the  A ir Fo rce  
in the  last war, and went back to th e  R .A .F . 
a t the  beginning of the  p resent w ar, serving 
first as Squadron-Leader and later holding 
the post of D irector of Pub lic  R ela tions at 
the  A ir M inistry  w ith  th e  ra n k  of A ir Com
m odore. L ord  S ta n sg a te  was V ice-P resi
den t of the  A llied C ontro l Com mission for 
Ita ly  ¡11 1943-44.

O b itu ary
Mit. S i d n e y  W i l f r e d  F r a n c is , who died 

a t  B uxted , Sussex, on A ugust 3, was m an 
aging d irec to r of F . F ran c is  <5: Sons, L td .. 
steel drum  and tin  box m an u factu re rs. 
U pper T ham es S tree t, L ondon, E .C .4 .

New U .S . A nti-Trust Suit
P e r m u t i t  C o m p a n ie s  N a m e d

TH E  U .S. Governm ent has filed an in 
junction, and charged the Perm utit Co. 

w ith participation in an  in ternational combine 
to control production and d istribution  of 
w ater-conditioning appara tus and m aterials. 
The su it also nam es, personally, Mr. S. 
Robertson, the  chairm an of the  Lr.S. com
pany. as a defendant, and five foreign com 
panies as consp ira to rs  under A n ti-T rust 
S ta tu tes , namely, P erm utit Co., L td ., of 
London. P erm utit A.G. of Berlin. S.A. 
E tablissem ents Phillips T . P a in  of Paris, 
a  com pany with the  same nam e in Brussels, 
and Pttrificadores de Agua S.A. of Barcelona. 
T he object of the su it is a Ccurl order for 
th e  cancellation of in ternational agreem ents 
nerm itting  the  m anufacture under free 
licence. The P erm u tit Co. (of G reat B ritain) 
carries on business as w ater purification en
gineers and m anufacturers of w ater softening 
plant under L asen-H jort p a ten ts  and “  P e r
m utit "  anil “ Zerolit ”  trade  nam es..



A u g u s t  i i , 1 9 4 5 THE CHEMICAL AGE 135

General News
The official price of copper sheets has been 

raised by £'8 to £‘109 10s. per ton f.o.b.
Prom ising discoveries of oil and coal have 

recently been made in Norfolk.

The D anish steam er Sva n h o lm  discharged 
800 tons of cod-liver oil a t Glasgow on 
August 3. This valuable cargo from Iceland 
is believed to be one of the largest cargoes 
of cod oil to enter the  country for some time.

The N ational Association of W holesale 
P a in t M erchants, inaugurated  in London- 
recently, has its offices at H anover House, 
75 H igh H olborn, W .O .l. T he secretary is 
Mr, Sidney Neve.

The M inister of Supply has released Sir 
Cecil Rodwell from his appointm ent as Con
troller of In dustria l D iam onds, and M r. F . A. 
M athias from th a t of Dcputy-Controller. 
The In dustria l Diamonds Control has been 
disbanded.

Ammonium phosphate rem ains on the  list 
of goods subject to ' Middle E ast Supply 
Centre procedure. The en try  in our last issue 
(p. 1 1 0 ) concerning th is chemical was pub
lished in accordance with erroneous inform a
tion issued by th e  Board of T rade and since 
amended.

The Orm skirk Fertiliser Co., Burscougii 
Bridge, Orm skirk, L ancs., has changed its 
style to V itax  Fertilise rs. L td . The com
pany 's factory is closing for the annual 
holidays from August 10 to August 20 (ex
clusive) , and no deliveries and correspondence 
can he deal! with during  th a t period.

By kind permission of the  directors of the 
M anchester Oil Refinery, L td ., m embers of 
the N orth-W estern  B ranch of the In stitu tion  
of Chemical E ngineers visited the works of 
th a t company 011 Ju ly  28. The processes of 
separating  the crude oil into gasoline, kero
sene, gas oil, three fractions of lubricating 
oil and a residue, followed by the  fu rther 
refining of some of the  m ateria ls by the 
Edeleanu process, by ilewaxing and by 
chemical trea tm en t, were dem onstrated by 
the com pany's staff.

B irm abrigh t, L td ., a component of Birmid 
Industries, L td ., which is responsible for the 
development of the corrosion-resisting 
medium - streng th  alum inium  - inagnesium- 
manganese alloy pioneered by the  Grouji. 
has opened a M arine D epartm ent at 20 
Berkeley Square, London, W .l ,  w ith the 
object of providing inform ation and assist
ance to naval a rch itects and m arine en
gineers who are interested in alum inium  
alloy as a m aterial for m arine construction. 
T he departm ent will be under the  superin
tendence of L ieut.-C om m ander F . M crrett. 
R .N .R ., Retd.

“ From Week to Week
Lord McGowan, chairm an of I .C .I .,  has 

sent a fu rther gift of drugs, valued at £512. 
to B ritish  U nited Aid to China, on behalf of 
his firm.

F o re ig n  N e w s
A research sta tion  to investigate the  cu lti

vation of cinchona is to be set up in Uganda.
Zanzibar mangrove bark has been greatly 

in demand in the U .S.
P lans are now being actively fu rthered  for 

the large-scale development of South Africa's 
verm iculile deposits.

The M etal Reserve Company announces 
th a t it will now sell refined copper to all eli
gible purchasers w ithout certification or 
authorisation , says R euter from America"

N otice has been given in the Tanganyika  
G a zette  of an app lication  by a firm fo r a 
patent for the production of pectin, or pectin 
substances, from plan ts of the  agave species.

A survey of enemy m aterial from the m etal
lurgical point of view, being a report to the 
U nited S tates W ar M etallurgy Committee, 
has recently been issued by the Battellu 
Memorial In s titu te , Columbus, Ohio.

The U .S . W ar Production Board announces 
that allocation controls on all molybdenum 
and tungsten products, w ith the  exception of 
wire, have been removed, thanks to the 
easing of m ilitary  requirem ents.

The inaugural m eeting of the  non-ferrous 
m etal m anufacturers of Ind ia  was held at the 
end of Ju n e  a t the Ind ian  Cham ber of Com
merce a t Calcutta to form an A ll-India Non- 
Ferrous M anufacturers ' Association.

The discovery of two tin-bearing veins in 
the bedrock a t Cape M ountain, in th e  western 
part of the Seward Peninsula, Alaska, has 
considerably enhanced the prospect for the 
finding ot additional reserves of th is  im 
portant strategic ore. reports the director of 
the  U.S. Geological Survey.

Polish zinc ore prcduction is reported I. 
amount at present to  about 50,000 tons 
m onthly hut it is hoped to increase output 
to 75,000 tons before the end of th e  year. 
Supplies go chiefly to tiie U .S .S .R .. hut 
Sweden, Austria and H ungary  are anxious 
to cover their requirem ents in Poland.

Two new chemical companies have been 
gran ted  concessions by the  Mexican M inistry 
of F in an ce : Qufmica In dustria l M arineda.
S.A.. G ante, will produce sodium arsenate 
and sodium n itra te , copper and lead 
arsenates, yellow arsenic gulphide, zinc 
steara te , sodium m ethvlarsenate , and copper 
su lphate, while salicylates, phenol, and 
acetic acid will he made by Salico, S.A.. 
Balderas.
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The public telegraph service to R um ania 
has been resto red ; and restricted  a ir  and su r
face m ail services to Poland are now avail
able (for postcards and letters and printed 
papers up to 2 oz.)

Commercial production of ammonium thio- 
glycollate solutions in concentrations of -10-45 
per cent, has been announced by the Special 
Chemicals Division of W intlirop  Chemical 
Company, In c ., Rensselaer, N .Y .. U .S.A., 
which has been producing tbioglycollic acid 
for some tim e.

Surveying the outlook for the  U .S. carbon- 
black industry , the B ureau of Mines' says 
th a t victory in Europe has brought supply and 
dem and in to  balance for the  first tim e in 
two years. F u rth e r production increases 
were scheduled for late  th is year which m ay. 
raise the ra te  of ou tpu t to more th an  1 1 0 , 
million pounds m onthly.

South Africa should spend at least- 
X‘l  ,200,000 a year on industria l research, said 
M r. .1. K  W orsdalc, president of the South 
African Chemical In s titu te . H e  added th a t 
the form ation, in the near fu tu re , of the 
Council of Scientific and Indu stria l Research, 
w ith Dr. Schonland (of the B ernhard  Price 
In s titu te  of Geophysical Research) as presi
dent, will see the beginning of a new era 
in the U nion 's economic developm ent.

In  Chile, stocks of iron and steel are 
rapid ly  disappearing owing to reduced quotas 
being received from the U nited S tates. The 
tin p la te  situation  is acute. Supply of 
domestic cem ent is  insufficient. Control over 
the export of m anufactured copper products 
is being relaxed. L abour disputes involving 
n itra te  p lan ts a t  M aria E lena and Pedro de 
V aldivia were settled  on the basis of a 
5-peso daily wage increase and increases in 
fam ily allowances.

Production of nickel will s ta rt soon a t 
M onchegorsk, 011 Lake- Im andra in the 
Kola Pen insu la, N. R ussia. The elec
trolytic p lant is said  co be nearly ready. D is
covered in the  early 'th irtie s , the mines 
proved a rich source of nickel before the war, 
but bad to be closed when the G erm ans in 
vaded the a re a : however, the equipm ent was 
removed in tim e. The m ines were re-opened 
late in 1942, and the  ore shipped to refineries 
in Siberia.

The developm ent of a  new m ethod of ex 
trac ting  petroleum  from * shale oil is 
announced by the Soconv Vacuum  Oil Com
pany. The new process has been pu t a t the 
disposal of the U .S. B ureau of M ines. The 
com pany says th a t the new m ethod would 
m ake available to  the  U nited S ta tes, when 
necessary, an  estim ated 90.000 m illion barrels 
of oil, or m ore than  four tim es the present 
estim ated proven U .S . reserves of na tura l
oil. Deposits of 400,000 million tons of shale 
oil, principally in Colorado, U tah and 
W yom ing, could be mined and crushed at a 
cost of 2.20  dollars per ton.

The establishm ent of new  salterns in
Ceylon, to pi'oduce about 600,000 cwt. a t  an 
economic price, and the  creation oi brine reser
voirs large enough to preserve brine during 
the  wet season, are suggested for a fte r the 
war by the  sa lt commissioner. There are 
plans to  improve both ou tpu t and quality , 
and it is expected th a t  Ceylon will be in a 
position not only to become self-sufficient as 
regards supplies of sa lt, but once again  to 
export it.

Progress on the construction of the 250-tun 
m ercury p lan t a t the San ta  B arbara  mine 
in Peru is proceeding slowly on account of 
the shortage of cem ent. Although the ore 

.reserves a t th is mine are large, the  average 
grade is low. The fu ture  price of m ercury 
will be the controlling factor in the  success
ful operation of th is mine which, according 
to official reports, had a total production of 
1,0-10,452 Spanish qu in ta ls, between 1571 
and 1789.

R eports from P e ru ’s non-ferrous m etal in 
d ustries s la te  th a t in February , 1945. the  first 
test-run precipitates . were produced in the 
new vanadium -leaching p lan t a t M inas 
R agra. C apacity of the new installations is 
200 tons of ores daily'. The old leaching 
p lant with a 10 0 -ton daily capacity  has con
tinued to  function norm ally. The Peru 
Molibdeno S. A., the  only im portan t pro
ducer of m olybdenite concentrates in P eru , 
resumed m illing operations the la tte r  pari of 
las t y ear a fte r a tem porary shut-down.

In  Brazil, the Companhia N itro  Quimiea 
B rasileira, in the  Sao Paulo  area, organised 
in 1935 for the m anufacture of nitrocellulose 
rayon yftrn, also produces a  num ber of chem i
cals for rayon and pa in t m anufacture. These 
include sulphuric acid, n itric  acid, hydro
chloric acid, amm onia, anhydrous am m onia, 
alum inium  sulphate, calcium carbonate, 
sodium thiosulphate (hyposulphite), potas
sium n itra te , potassium  alum inium  sulphate, 
ether, and sulphonated ether. The company 
also m anufactures p a in ts 'a n d  varnishes and 
gun cotton. The Com panhia B rasile ira  llliodia- 
eeta, also n ear Sao Paulo , produces cellulose 
aceta te  for the m anufacture of rayon yarn .

The Encyclopedia of Chemical Technology, 
now in preparation  in  the  U nited  S tates, 
will be designed specifically for use in the 
Am ericas, according to announcem ent by 
the  eo-editors, R aym ond E . Ivirk, head of the 
departm ent of chem istry and dean of the 
g raduate  school, and Donald F . O thm er, 
professor of chemical engineering and head 
of the departm ent. Polytechnic In s titu te  of 
Brooklyn. According to D r. K irk, 110 en
cyclopedia- of chemical technology in the  
E ng lish  language ex is ts ; the  only equivalent 
to the  proposed work a t present available 
is a  G erm an encyclopedia. It is proposed 
th a t the  new encyclopedia will be a  1 0 - or 
1 2 -volume set. and the first volume is 
scheduled to appear in April next;
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BAM AG OIL AN D  FAT TREATING PLANTS
O L E A G IN O U S  S E E D  E T C . - A N IM A L  A N D  M A R IN E  P R O D U C T S .

M A R flA R IM E- VEGETABLE; G H g g  
conFLCTiONiersv etc.

Bamag Ltd. supply a large range of Plant for the Chem ical and 
O il Industry including those mentioned in the above  chart. Do 
not hesitate to call upon the services of the Bamag Specialist 
Chemists and Engineers to help you in the planning of your plant. 
Full particulars and literature upon request.

BAMAG
B A M A G  L I M I T E D ,  U N I V E R S A L  H O U S E  

60 B U C K I N G H A M  P A L A C E  R O A D ,  L O N D O N ,  S .W.1
T e le p h o n e : S L O a n e  9282 T e leg ram s: Bam ag, Sowest, London

B A M A G  LIMITED are on War Office and Admiraliy Lists
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Sales of brom ine compounds bv prim ary 
producers in the U .S. established a record 
in 10-14, according to the Bureau of Mines. 
Sales of contained bromine amounted to 
102,112,162 lb ., an increase of t) per cent, 
over 1943. The increase was due largely 
to expanded production of ethylene dibromide 
for use in anti-knock compounds.

A rayon Industry for Ind ia  is now under 
consideration by the  Ind ian  G overnm ent to 
gether with expansion of the plastics and 
alkali industries. Dr. I£. L . Bainasw am y, 
deputy general m anager of M ysore Chemi
cals and F ertilisers, L td ., who, with Mr. 
T . N. Rao, chief engineer of the company, 
has ju st completed a tour of the  United 
S tates and Canadian chemical p lants, said he 
expected th a t the  rayon industry  would he 
sta rted  011 a sm all scale to supply only the 
home m arket and added th a t home consum p
tion should he considerable. Several plas
tic. p lan ts, including the one he represented, 
were m anufacturing  the moulded products 
and im porting their raw m ateria ls from 
B rita in , although some plan ts were m aking 
their own formaldehyde.

Commercial Intelligence
The following a re  ta k en  from  prlu ted  reports, b u t we 

CAnnot be responsible for errors th a t  m ay  occur.

S a t is f a c t io n
PR E S SU R E  L U B R IC A N TS. L T D ., Lon- 

don, E .C . (M .S., 11/8/15.) Satisfaction 
July" 19, of debenture registered August 31. 
1912.

Company News
The Dow Chemical Co. reports net sales, 

for the. year to May 31, of $121,570,200 
($120,126,591’)'. Net income was $8,738,761 
($8,573,503).

W . J .  Bush & Co., L td ., report a net. profit, 
tor 1911, of .£129,583 (£128,887). Final divi
dend of 6 per cent, makes a total of. 10  per 
cent. (sam e). Forw ard. £170,528 (£135,911).

H ugh Newsome & Co., L td ., chemical 
m anufacturers, Southport, have increased 
their nominal capital, beyond the registered 
capital of £ 10 0 , by the addition  of £ 1 10 0  
in 1100 5 per cent, cum ulative preference 
shares of LI each.

George K ent, L td ., are paying a final ordi
nary dividend of 71 per cent, for the year 
ended M arch 31. plus 21 per cent, bonus, 
m aking 121 per cent. (sam e). N et profit was 
£29.713 ’ (£32,911); forward. £39,887
(£37.509).

Ashe Laboratories, L td ., 120 V ictoria 
S treet. S .W .l, have increased their nominal 
capital, beyond th e  registered capital of 
£ 20 ,000, by the addition of £ 10.000  in 
>.0,000 6 per cent, preference shares of £ 1  
each, ran k in g  pari passu w ith ex is ting  p re 
ference shares.

The U nited  Prem ier Oil and Cake Co., 
L td ., reports a gross income of £192,831 
(£213,53-1). N et profit am ounts to £36,910 
(£36,982). A final ordinary dividend of 8£ 
per cen t., makes again a to ta l of 15 per cent.

M etal Industries, L td ., w ith a final div i
dend of 6 per cent, (same) 011 “ A ” and “ IV 
ordinary stock, have made a total d istribu 
tion, for the y e a r  ended M arch 31. of 9 per 
cent. (8£ per cent.)

New Companies Registered
V itax Fertilisers, L td . (397,383.)— 

P riv a te  colnpany. Capital £15,000 in £1 
shares. M anufacturers of and dealers in fer
tilisers, etc. D irectors: E . Hellcwell, H om e
stead. Junction  L ane , B urscough ; E . V .  
H utchinson.

Calcium Contractors, L td . (397,201.) —
Private company. Capital £100 in 1000 2s. 
shares. M anufacturers of and dealers in fer
tilisers, anim al feeding stuffs, lime, chalk, 
cem ent, m agnesite, etc. Subscribers; H . A. 
Sm ith (first director) : Mrs. C. A. Sm ith. 
R egistered office: B arton  C utting , Barton-'in. 
the-Clay, Beds.

Sherbourne P la ting  Co., L td . (397,381.) — 
P riv a te  company. Capital £2500 in £L 
shares. To acquire the business of an elec
tro-plater and enam eller carried on by J .  H . 
Saunders at Coventry, as the “  Sherbourne 
P la ting  C o." D irectors: .1. 11. Saunders.
H . J .  Saunders, E d ith  M. Saunders. R egis
tered office: 9a Lower Ford  S treet, Coventry.

M arino Process, L td . (397.100).—Public 
company. Capital £10,000 in 10,000 £1 
shares. To acquire righ ts for G reat B rita in  
and Canada of a process for electro-galvanis
ing iron and steel articles, and to  carry  on 
the business of chem ical, m arine, m echani
cal and general engineers. Subscribers: 
P. G. M arino. S. E . Bram well and five 
others. Registered office: Sun Building.
B ennetts H ill. B irm ingham , 2.

Chemical and Allied Stocks 
and Shares

S E L L IN G  has been less in evidence, hut 
on balance values have recorded  fu rth e r 

sharp  declines as compared w ith a week 
ago. a lthough th e  lower prices a ttrac ted  
buyers. T he w idespread n a tu re  of the s e t 
back  in in d u stria l sh ares was due p a rtly  to 
the  fac t th a t, there  was a  general tendency, 
to  follow a cau tious policy of tak in g  profits 
on indu stria ls  and  re investing  in  gilt-edged 
stocks. T h is  p a rtly  accounts fo r the  firm 
undertone  in B ritish  F u nds. M any investors 
pu rchased  in d u stria l shares 111 the  past few 
years a t  prices considerab ly  below those now 
ruling. T he tendency has been to aw ait the 
opening of P arliam ent and the K ing 's Speech
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kestner

YORKSHIRE TAR DISTILLERS D 
CLECKHEATON. YORKS.

T E L .  C L E C K H E A T O N  ( & \  T E L E G R A M S  T O *  
7 9 0  (  5  L I N E S  )  V ^ j y  Y O T A R  C L E C K H E A T O N

•  Plants supplied from 
I to 3,500 c.f.m. and 
larger if required.

Continuous operation 
achieved by—

Dual Absorber unit 
with fully automatic 
r e g e n e r a t i o n  and 
change-over valves.

Dryness down to dew 
point— of minus 60°C.

bu
CEL

s il ic a

Illustration le ft:  Drying Unit. 
Illustration below : Close-up o f  the
Automatic Regenerator end Change
over Valves.

W R I T E  F O R  L E A F L E T  245.

K E S T N E R ’ S
Chemical Engineers 5, G R O S V E N O R  G A R D E N S ,  L O N D O N ,  S . W . I .
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011 W ednesday for inform ation as to the 
intentions of the G overnm ent and the  scope 
of the  nationalisation  policy.

R eflecting the  su rround ing  tren d , sh ares 
of chem ical and allied com panies have d e 
clined fu r th e r  on balance. Im p eria l Chem i
cal a t 35s. 10,id . (a fte r 35s.), com pared with 
37s. i)d. a week ago, now yield 4.) per cent. 
L ever & U nilever have fa llen  from  46s. 3d. 
to 43s. l jd . ,  and T u rn e r & New all from  
78s. 9d. to 73s. 9d. T he low er prices a t 
trac ted  b e tte r  dem and in some cases, and 
D unlop R ubber a fte r  44s. 9d. ra llied  to  
46s. 3d ., w hich, how ever, com pared w ith 48s, 
a week ago. B oots D rug  a t 50s. 7Jd., 
B ritish  A lum inium  a t 41s. 9d., Saugers a t 
30s. 6d., and U n ited  M olasses a t  38s. 3d., 
were also above the  lowest levels reco rded  
since th e  E lection  resu lt. A lthough again  
m ostly low er on balance, iro n  and steel 
shares also recorded  a sm all ra lly , C onsett 
I ro n  a t 8s., S taveley a t 44s., and S tew arts 
& Lloyds a t 47s. 3d., ra lly ing  a few pence. 
C om pared w ith  a week ago, how ever, some 
declines w ere su b stan tia l, A llied Ironfound- 
ers being 48s. 3d ., against 5 ls. 3d., G uest 
K een 36s. 4)6 . against 38s. 6d ., and Dorm an 
Long 23s. Od. com pared w ith 26s. 3d.

T ex tile s  also moved back again , bu t in 
some cases prices w ere above the  lowest of 
the  past few days. D ividend p rospects of 
m any tex tile  shares w ill tu rn  in a large 
m easure on the  new  G overnm ent’s policy 
in reg ard  to E .P .T . T he la t te r  bears heavily 
on m any tex tile  com panies, and there  had 
been a steady  rise  th is  year in tex tile  shares 
on hopes of the  even tual abo lition  of E .P .T . 
B radford  D yers were 24s., com pared with 
25s. a week ago, F in e  Sp inners 21s. 9d. 
com pared w ith  22s. 6d ., B leachers 11s. 9d. 
com pared w ith 12s. 6d ., and Calico P rin te rs  
17s. 6d. against 18s. E lsew here, B ritish  
P la s te r  B oard  have declined fu r th e r  011 b a l
ance from  36s. 3d. to 34s. 3d., A ssociated 
C em ent from  58s. to  55s., C ritta lls  from 
27s. 3d. to 24s. 6d., and B ritish  Oxygen from  
83s. 9d. to 76s. 3d. T h e  u n its  of th e  D is
tille rs  Co. w ere 110s., a fu r th e r  decline of 
2s. 6d. on ba lance, while a t  87s. 6d. M etal 
Box shares w ere 3s. 9d. below the level of 
a  week ago.

B. L ap o rte  a t  85s. 6d. were l ittle  changed 
on balance, while G reefl-C hem icals H o ld 
ings 5s. o rd inary  rem ained  a ro u n d  9s. In  
o th e r d irec tions \V. J .  B ush shares kep t 
steady  on the  resu lts  and the  unchanged 10  
per cent, dividend. S h ares of th e  la t te r  
com pany w ere as usual firmly held  and  con
sequently  it was doubtfu l w hether the  quo
ta tio n  was adequate ly  tested . M onsanto 
Chem icals 5 per cent, p reference rem ained  
a t 23s. A m algam ated M etal declined fu r 
th e r  from 19s. to 16s. 6d., Im p eria l S m elt
ing from  I ds. to  13s. 6d . (a fte r 13s.), and 
M urex from  90s. 3d. to 91s. 3d. B orax 
C onsolidated deferred  a t 41s. w ere Is. below 
the  level of a week ago. Oil shares subse

quently  becam e stead ier, b u t have reflected  
the  dow nw ard tren d  of m arkets , “  Shell ” 
being 78s. 9d. against 81s. 3d. a week 
ago, A nglo -Iran ian  105s. com pared w ith 
108s. 9d., and B urm ah Oil 78s. l jd .  com
p ared  with S is. 3d.

British Chemical Prices
M a r k e t  R e p o r ts

SEA SO N A BLY  qu iet conditions a re  in 
evidence in the  L ondon general chem i

cals m arket a lthough  deliveries against con
trac ts  a re  well up to schedule. A dditions 
to o rd e r books have not been  extensive  h u t 
a fa ir am ount of fresh  inquiry  has been r e 
ported . In  the  soda p ro ducts section a 
steady  inquiry  is in evidence for both g rades 
of hyposulphite  of soda, and a good dem and 
is rep o rted  for ace ta te  of soda, G lau b er sa lt 
and sa lt cake. T h ere  is 110 im provem ent in 
th e  supply position  of yellow p ru ss ia te  of 
soda, while supplies of in d u stria l refined 
n i tra te  of soda a re  m oving steadily  in to  con
sum ption. B icarbonate  of soda is a good 
m ark e t. T he po tash  chem icals generally  
are  in short supply, w ith  offers of caustic  
potash  a n d ' b ichrom ate  of po tash  finding a 
ready  ou tle t. Business in  acid phosphate  of 
potash  has been 011 steady lines. T rad e  in 
co a l-ta r p ro d u c ts  is quiet and little  export 
business has been tran sac ted , chiefly owing 
10  the  sh ipp ing  position . P itc h  is being a b 
sorbed in fa ir  quan titie s  and th ere  is a 
steady  dem and fo r crude  ta r .  T he benzols 
and to luols a re  active, and a fa ir tra d e  is 
passing  in ¿he xylols and naph thas.

M a n c h e s t e r .— W ith  th e  holiday season 
now at its heigh t and a  large  num ber of 
tex tile  and o th er ind u stria l users in L anca
sh ire  under its  influence, ac tiv ity  011 th e  
M anchester chem ical m ark e t du ring  the  
p ast week has continued to be affected. 
A lthough still of fa ir ex ten t in the  soda 
com pounds and o th er b read -an d -b u tte r lines 
of chem icals, deliveries genera lly  against, 
con tracts have been of sm aller volume and 
th ere  has also been a  con trac tio n  in th e  
flow of in q u irie s  and new bookings. F o r 
the  m ost p a rt trad e  in fe rtilise rs  has been 
a t a seasonally  low level, a lthough  an  early  
rev ival is now looked for.

G la sg o w  .— A ctivity  in  th e  Sco ttish  heavy 
chem ical trad e  has been m o d era te  d u rin g  
the  past week for home business. E x p o rt 
inqu iries con tinue to be received regu larly . 
P rices rem ain  firm w ith increases in some 
instances.

C H E MI C A L  L E A D WO R K
TANKS -  VATS — COILS —  PIPEWORK

w7g. JENKINSON, Ltd. Tê r
ISS-liO, A R U N D E L  S T R E E T ,  S H E F F IE L D
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J. M. STEEL & Co., Ltd.
Acldproof Cement* 
Antloxldants
Asplit Impervious Cement 
Barytes Substitute 
Carbonate of Potash 
Caustic Potash (all grades) 
Cellulose Adhesives 
C oum arone Resin 
Cryolite (Synthetic) 
Dehydrated Castor Oil

Dlammonium phosphate 
Ethyl Cellulose 
French Chalk 
Lead N itrate  
Manganese Borate 
Methyl Cellulose 
Methylene Chloride 
Oxalic Acid and Salts 
Plastlclsers 
Polishing Rouge

Potassium Bichromate 
Preservatives for Glues, etc. 
Resins (synthetic)
Rubber Accelerators
Sodium Acetate
Sodium Bichromate
Sodium Chlorate
Sodium Nitrate
Sodium N itrite
Sodium Sulphate desiccated

Solvents 
Strontium Salts 
Synthetic Glues 
Talc
Temperature Indicating

Paints and Crayons 
Thlo Urea 
Urea
W ax Substitutes 
W ood Flour
Zinc Chloride. Etc., etc.

‘ A n a l a R ’

‘ A n a l a R ’ chemicals are 
essentially intended for use 

as s t a n d a r d  a n a l y t i c a l  

materials in laboratories 
where responsible w ork  is 
undertaken. The approval 

accorded to these chemicals 
is an indication of the con

fidence w ith which the name 
‘ A n a l a R ’ is regarded in 
relation to reagents of precise 
and accepted standards.

THE BR IT ISH  DRUG HOUSES LTD. 
LONDON N.1

Head Office : 

1 Kern House,”  36/38, Kingsway, 

L O N D O N ,  W .C.2

Branch Office :

51, South K ing Street, 

M A N C H E ST E R  2.

Holborn 2532-3-4-5
Telephones:
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T H E

BRITISH A SSO C IA TIO N  
OF CHEMISTS

is the professional Trade 
Union for all qualified chemists.
O N E  of its many activities is the 
A P P O I N T M E N T S  S E R V I C E .
Over 6,615 vacancies were 
notified to members during the 

past five years.

For particulars o f Membership, write to :—
C. B. WOODLEY 175, Piccadilly,

C.R.A., F.C.I.S., London, W .l
General Secretary, B.A.C.

E D U C A T IO N A L
G reat Possibilities for 

Q U A L IF IE D  C H E M IC A L  E N G IN E E R S  
K ey Men- In W artim e an d  A fterw ards. 

\T A N Y  of th e  finest posts In B rita in  In W artim e a re  
reserved for Chem ical Engineers. T he sam e will be 

th e  case w hen th e  w ar Is over. T he vast techn ique  and  
experience now being applied  to  Chem ical Technology 
for w ar purposes will th e n  be su itab ly  utilised  In recon
struction , a n d  in  tra d e  an d  com m erce.
Enrol with the T .l.Q .R .J o r  A .M .l.C h em .E . Exam inations  
in  which home-study Students o f The T .I .O .B . hare now  
gained •—

T H R E E  •• M A C N A B  ”  P R IZ E S .
Including th e  "  M acN ab ”  Prize aw arded 
a t  th e  la s t (1943) E xam ina tion .

W rite to -day  for ”  The E ng ineer’s  G uide to  Success " — 
free, contain ing  th e  w orld’s w idest choice of Engineering 
Courses—over 200— th e  D ep artm en t of Chemical 
Technology, including Chem ical E ngineering Processes, 
P lan t C onstruction, W orks D esign and  O peration , and  
O rganisation a n d  M anagem ent—and  which alone gives 
the  R egu lations for A.M .T.Chem.E., A.M.I.Mecn.E», 
A .M .I.E .E ., C. £  G., B .Sc., etc.

T H E  T E C H N O L O G IC A L  I N S T I T U T E  
O F  G R E A T  B R IT A IN ,

219 Tem ple B ar H ouse, London, E.C.4.

F O R  S A L E
p H A R C O A L , A NIM A L, an d  V E G E T A B L E , hortl- 
^  cu ltu ra l, burning, fllte.lng , disinfecting, m edicinal, 
insu la ting  ; also lum ps ground an d  g ranu la ted  ; e s tab 
lished 1 8 3 0 ; con trac to rs  to  H.M. G overnm ent.—T n o s. 
R ill- J on es , Lt d ., ** In v lc ta  ”  Mills, Bow Comm on Lane, 
London, E. Telegram s, “  HUl-Jones, B ochurch, Lon
don.”  T e lep h o n e : 3285 E ast.

'P hone 98 S taines.
I j 'A T  P ress o r E x tru d e r  (B elt D riven). Sm all V ertical 
A T in c tu re  or Toggle p re s s ; G ardner M ixer O’ long x 
IS ' x  2 0 ';  20 f t .  W orm  Conveyor also several o th e r 
size s ; 2 6 ' Iv.K .K . M ill; M iracle M ill; 24 D isin tegrato r. 

H A R R Y  H . G A R D A M  &  C O ., L T D ., 
S T A IN E S .

ri C O P P E R  STEA M  PA N S, w ith  Copper Jack e ts  
^  (Tipping), 21 in . d ia . b y  23 in. deep. P rice £25 each. 
K andalls, Engineers, B arnes (T e l . : R lv . 2436 & 2437). 
Z A  W elded a ir  receivers concave d ished  ends 22 in. d ia . 
^ , u bv 4 f t. 6 in. long for 100 lbs. pressure. Price 
¿5 0s. Od. (five pounds) each  ex w orks. T hom pson <fe 
^ON (M illw a li .) ,  L td . ,  S tores, 60 H a tc h am  R oad , N r. 
Old K en t R oad , S .E.15.
1 A A  H Y D R O  EX T R A C T O R S by leading m akers 
1 . 1 / 1 /  from  18 in . upw ards, w ith  Safety  Covers. 
Jack e t te d  S team  Copper and  Iro n  P ans. Caloriflers- 
W ashing M achines—Gilled P ipes, e tc . L ist sent on 
request. R anda lls , Engineers, B arnes. T e l . ; R lv . 2436.

1 0 0 0  STRO N G  N E W  W A T E R P R O O F  A PR O N S. 
A U V U  T o-day’s value J>s. each. Clearing a t  30s. 
dozen. Also large q u an tity  F ilte r C loths, cheap . W il
sons, Springfield Mills P reston , Lancs. PhoDft 2198.

M IS C E L L A N E O U S  C H E M IC A L  P L A N T
F o r S a le :

E I G H T E E N — B O T T L E  S T E R IL IS IN G  R E T O R T S
-L / 3 f t. d ia . by  3 f t. deep w ith  counter-poised swing

lid and  .tra y s  fo r goods. Com plete w ith  safe ty  
valve, gauges, e tc ., for 10 -lbs. w.p.

O N E— P O R C E L A IN  P E B B L E  M IL L , tw in  pans 
each 5 galls., c a p ac ity  on s ta n d  for be lt drive.

O N E— A M M O N IA  C O N D E N S E R , 18 f t. din. by 
20 ft. 6 in. long w ith  40— 1£ in. i.d. tubes, N .H .3 
Receiver, 15 in. d ia . by  11 f t .  3 in. long and  Gas 
P u rger com plete w ith  connections.

O N E— H O M O G E N IS E R  by  A stra , 300 g .p .h . capacity , 
gunm eta l cy linders and  ram s 1  j  In* bore by  3  in. 
s troke.

S E V E R A L — T im ber a n d  Steel lead  lined T A N K S .
O N E—13 in. K E K  G R IN D IN G  M IL L .
O N E—C ircular A L U M IN IU M  M IX E R  5 f t. 9 in.* dia- 

b y  3 f t .  3 in. deep w ith  ag ita tin g  gear and  l j  in. 
copper coil for s team  heating .

O N E— Sharpies C E N T R IF U G E  ty p e  MW. w ith  bowl 
2 f t. 6 in. by  44 in. a rran g e d  for belt drive.

SE V E R A L — P L A T E  an d  F R A M E  F IL T E R  P R E S S E S  
in ca st iron  an d  tim ber, by well-known m akers.

O N E— S T R E A M L IN E  O IL  F IL T E R  ; ty p e  08.L.
O N E— Iw ell tu rb in e  d riven  F A T  E X T R A C T O R . 

36 in. dia.
O N E— Iwell tu rb in e  d riven  F A T  E X T R A C T O R , 

24 in. d ia .

G E O R G E  C O H E N , S O N S  &  C O ., L T D ., 
S T A N N IN G L E Y , n e a r  L E E D S  

a n d  W O O D  L A N E , L O N D O N , W .12 ,

S E R V IC IN G
R IN D IN G , D rying, Screening an d  G rading  of 

' J r  m a teria ls  u n d ertak en  for th e  tra d e . Also Suppliers 
of G round Silica and  F illers, e tc . J am es K e n t  Lt d ., 
M illers, F en ton , S taffordshire. T e le g ra m s : K enm ll, 
S toke-on-T rent. Telephone : 4253 and  4254, Stoke-on- 
T re n t (2 lines).

GR IN D IN G  of every  description of chem ical and 
o th e r m ateria ls  for th e  tra d e  w ith Im proved mllle.— 

T h o s. H i l l - J o n k s ,  L td . ,  ”  In v lc ta  ”  Mills, Bow Comm on 
Lane, L ondon, E. Telesrrams : “  H lll-Jones, Bochurch. 
L ondon.”  Telephone : 3285 East

A /TO N O M A RK S. P erm an en t L ondon address. L e tte rs  
red irected . Confidential. 5s. p .a . R oy a l pa tronage. 

W rite  M onom ark BM /M ON 03C, W .C .l.

S IT U A T IO N S  V A C A N T
None o f the situations advertised in  these columns 

relates to a m an between the ages o f  18 and  50 inclusive  
or a woman between the ages o f  18 and 40 inclusive, unless 
he or she is excepted from  the provisions o f the Control of 
Engagement Order, 1945, or the vacancy is fo r  employment 
excepted fro m  the provisions o f that Order.

N E W C A S T L E -U P O N -T Y N E  A N D  G A T ESH E A D  
GAS COMPANY 

A SSISTA N T M A N A G ER  —  T A R  A N D  B EN ZO L 
W O RK S

A PPL IC A T IO N S a re  in v ited  fo r th e  above position . 
D uties to  include, u n d er W orks M anager, opera tion  

an d  upkeep  of p la n t, con tro l of labour, supervision  of 
construc tional w ork and  allied du ties. A pplicants 
should  s ta te  experience, chem ical an d  chem ical-engineer
ing qualifications, age an d  present em ploym ent.

References should be given.
Comm encing sa la ry  not less th a n  £600 basic p lus w ar 

bonus (a t  p resen t a b o u t 12  p e r cen t.)  accord ing  to  
qualifications.

Excellent prospects.
A pply— Chief Engineer, 30, G rainger S tree t, N ew castle- 

upon-Tyne, 1.
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S IT U A T IO N S  V A C A N T
IN T E L L IG E N T  m an  required to  ta k e  charge of 

production  of W axes and  Crayons 011 sm all scale p lan t. 
E xcellen t prospects. W rite giving age, experience (in 
d etail) an d  sa la ry  required. Box N o. 2227, T h e  
C h em ica l A ge, 154, F lee t S tree t, London, E.C .4.

QU A L IF IE D  CH EM IST required  for old-established 
F irm  of Cable M anufacturers in th e  London A rea to  

ta k e  charge of th e  P ap er Cable L abora to ry . In add ition  
to  supervising th e  rou tine  w ork of th e  la b o ra to ry , 
app lican ts m ust be capable of u ndertak ing  investigational 
and  developm ent work an d  of dealing w ith  various 
chem ical problem s arising in  pow er cable construction , 
in sta lla tion  an d  operation . Sound experience in  the  
techn ique of cable p ractice is essential an d  preference 
will be g iven to  app lican ts fam iliar w ith  high voltage 
app lica tions. Age ab o u t 30-35. Comm encing sa la ry  
£400-£500 according to  qualifications and  experience. 
P artic ip a tio n  in th e  C om pany’s superannuation  schem e 
is a condition of em ploym ent becom ing effective afte r  
one yea r’s service. A pplications will be tre a te d  as  
s tr ic tly  confidential and  should give full details of educa
tio n , tw in in g , and  qualifications and  com plete record of 
all p revious experience. Box No. 2220. T h e  C h em ica l 
A ge, 154, M eet S tree t, London, E.C.4.

W A N T E D
^IX JA X TED —R u b b er M ill, steam  hea ted  rolls 10/12 in. 
v v  dial., 12/10 in. long, friction  drive . R ep ly  Box No. 

2230, T h e  Chemical A g e , 154, F lee t S tree t, L ondon, 
E.C.4.

/A N T E D .— Supplies of N itre  Cake in te n -to n  lots, 
Box N o. 2126, T he  Chem ical  Ag e , 154, Fleet 

- tre e t, E.C.4.

W A N T ED — 48/60 in. R u b b er Calenders. R eply  Box 
No. 2228, T h e  C h e m ic a l A ge, 154, F lee t S tree t, 

Londoh, E.C.4.

N E W  O R C LEA N  U SED

B O T T L E S  
W A N T E D

¡n
Oval W hite , ribbed o r plain; o r rounds, 
and medical flats in w hite o r  colours.

M u st  be 16 or 20 ounce 
Any quantity accepted for p rom pt cash.

O ffers  and S a m p le s  to

YITAX FERTILISERS LTD.
B U R S C O U G H  BR ID G E L A N C S

A U C T IO N E E R S , V A L U E R S , E tc .
T ?D W A K D  R U SH T O N , SON A N D  K E N Y O N  
J2/ (E stab lished  1855).

A uctioneers’ V aluers an d  F ire  Loss Assessors of 
C H EM ICA L W O R K S, PLA N T AND 

M A C H IN ER Y ,
York H ouse, 12 Y ork S tree t, M anchester.

Telephone : 1937 (2  lines) C entral, M anchester.

I The fact th a t goods m ade of raw  m aterials In 
sh o rt supply ow ing to  w ar cond itions a re  adver
tised  in th is  pap e r should  n o t be ta k en  as an 

. Indication th a t they  a re  necessarily  available for 
ex p o rt.

F O R  IM M E D IA T E  D IS P O S A L  
E X  S T O C K

T  ICO Gin. K eith  Blackman Gas Compressors,
20,000 cu. ft. per min., 3 lbs. pressure, 
belt driven.

O N E  42 in. Copper Cage Bottom  Discharge 
Swan Neck Hydro, Lead Lined.

O N E  48 in. Steel Cage Swan Neck Bottom 
Discharge belt or steam  driven Hydro.

TW O  G in. Steam Jacketed  Belt driven Drum 
Pumps.

T H R E E  3 in., O N E  2 in., O N E  P2 in. Drum  
Pum ps, geared by T he Drum  Engineering 
Co.

O N E  Vertical Two Throw Vulcanite lined 
Pum p, 2 in. Plunger, 2£ in. Stroke, belt 
driven.

O N E  Pearn I .ry  Vacuum Pum p Steam  driven, 
10  in. by 8 in. by 8 in.

F U L L E S T  ' D E T A IL S  A N D  P R IC E S  ON 
R E Q U E ST .

T A Y L O R  W IL S O N  &  C O . (P L A IS T O W ) 
L IM IT E D ,

Chemical Engineers and Machinery Merchants,
55 &  55a , F A L C O N  S T R E E T , P L A IS T O W , E .13  

Telephone : GRAngewood 206G.

SWIFT
&  COMPANY PTY. LTD.

Specialising in 
IN D U S T R IA L  C H E M IC A L S , S O L V E N T S , 
P L A S T IC S , A N D  M A T E R IA L S  F O R  M A N U 
F A C T U R IN G  IN D U S T R IE S  T H R O U G H O U T  

A U S T R A L IA  A N D  N E W  Z E A L A N D . 
Open to  ex ten d  connections w ith

B R I T I S H  M A N U F A C T U R E R S
H ead Office: 26/30 , C larence S tree t, S ydney, N .S.W . 

and at
M elbourne, A delaide, P erth , B risbane and  W ellington 

N.Z.
Cable A ddress : S W IF T , SY D N EY

B an k e rs: Bank o? New S outh  W ales, Sydney and 
London.

Specialists in 

Carboys, Demijohns, Winchesters
J O H N  K IL N H R  &  S O N S  (1927) LT D .
Tel. WAKEFIELD 2042 Established 1867

TRIBASIC PHOSPHATE OF SODA
Free Running W hite Powder

Price and sample on application to :

PERRY  &  HOPE, L IM ITED , Nitshill, Glasgow
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The first and best Acid Resisting Alloy 

T A N T IR O N  

Sole M anufacturers :

fennox Foundry Co. Ltd.
Glenville Grove, London, S.E.8

Specialists in corrosion problems

B E L T I N G
A N D

E N D L E S S  V E E  R O P E S

Superlative Quality 
Large Stocks - Prompt Despatch

FRA N C IS  W . H A RR IS  & Co. Ltd.
BURSLEM - Stoke-on-Trent

'Phone: Stoke-on-Trent 7181.
’G ram s:  Belting, Burslem

r WENGERS.Ls<
CERAMIC COLOURSiCHEMiCALS

M l E T P U R IA . Â L

H i  STOKE-ON-TRENT. Æ
A {mAh

“ L IO N  B R A N D  ”

METALS A N D  ALLO YS
MINERALS A N D  ORES

RUTILE, ILMENITE, Z IRCO N , 
MONAZITE, MANGANESE, Etc.

B L A C K W E  L L ’ S 
M E T A L L U R G IC A L  W O R K S  L T D .

GARSTON, LIVERPOOL, 19
ESTABLISHED 1869

PROTECT WORKERS HANDS AGAINST 

IRRITANT SUBSTANCES

R O Z A L E X
Applied before work keeps bands healthy

ROZALEX L T D ., IO NORFOLK S T ., MANCHESTER, 2

DISCOVERY
keeps you informed 
on everyday science 
with popular arti
cles and news by 
leading authorities 

1 /6  MONTHLY 
19/- annual subscription

E M P IR E  P R ESS
N O R W IC H

KEEBUSH
Keebush is an acid-resisting constructional 
material used for the manufacture of tanks, 
pumps, pipes, valves, fans, etc. It is com pletely  
inert to  most commercial acids ; Is unaffected 
by tem peratures up to I30°C ; possesses a 
relatively high mechanical strength, and is 
unaffected by thermal shock. It is being used 
in most industries w here acids are also being 
used. W rite for particulars to —

KESTNER’S
5 G ro sve n o r Gardens, London, S .W .I

L A R G E  D E P T . FO R SCIEN TIFIC  BO O K S

^  BOOKSELLERS TO THE W O R L D  +
N e w  and seco n d h a n d  B o o k s  on  a ll b ra n ch es  o f  
C h e m is tr y  and e v e ry  o th e r  su b jec t. S to c k  o f  

n ea r ly  th r e e  m illio n  v o lu m e s . B o o k s  b o u g h t.

QUICK P O STAL SE R V IC E

$ m i 2 5  CHARING CROSS ROAD, LONDON, W.G.2
T e le p h o n e  : G errard  5660 (16 l in e s )

! O p en  9-6 (including; Saturday)
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F OR ALL 
P U R P O S E S  
H A N D .  B E L T .  
ELECTRIC MOTO R

E N G I N E  D R I V E N

li'ihmttnj &nc of oor 
Smai! Portable Rotary Pvnipi

W E  S P E C IA L IS E  IN  P U M P S  F O R  V IS C O U S  M A T E R IA L S

BARCLAY KELLETT & Co. Ltd., BRADFORD. Yorks.
Pum p m akers since 1 8 8 1

T  A I W V F Q  I d T M T  MANOR STREET, FENTON jxmjLVÄa-ä»» m. 0 STAFFORDSHIRE
LIMITED • MILLERS

Stoke-on-Trent 4253-4 Kenmil. Stoke-on-Trent

- C A L L O W  R O C K -
High-Calcium

L I ME
for all purposes

• • •
Q U I C K L I M E

( Calcium Oxide) 
of the highest commercial quality 
In lumps or In coarse pow der form ~

H Y D R A T E D  L I ME
(Calcium Hydroxide)

In Standard and SuDerfine^ grades to * 
m eet m ost industrial requirem ents.

•  •  •

The Gallow R o c k l im e  Co. Ltd,
CH EDDAR, Som erset

G r a d i n g ,  M i x i n g ,  
S i eving or Separat ing 

o o  a n d  D r y i n g  o f
°  materials, etc., under

taken for the trade

A l s o  S u p p l i e r s  oí
GROUND SILICA, FILLERS, 

A N D  CHEMICALS



"S T IL L  LEA D IN G"
For CH EM IC AL &  ALLIED  T R A D E S

ACID RESISTING
CEMENTS & LININGS 

E=£ PICKLING TANKS, FLOORS, 
DIGESTERS, KIERS,
STONE, CONCRETE,
BRICK, WOOD 
AND IRON
VESSELS

R E S IS T S
Formaldehyde, 

Alcohol, Oils, Greases 
and Tar Acids, Benzene, 

Toluene Compounds HCI, 
H.SO4, HNO,, and H3PO, 
mixed HNO-i and HF Acids, 

Aqua Regia, Formic, Acetic, Lactic, 
Oxalic, Chromic Adds, Bisulphites, 
Hypochlorites, Mixed Acids, Nascent 
Halogens and Alkalies.
UNDER STEAM  PR E SSU R ES 

SO LE M AK E R OVER  40 Y E A R S’ EXPERIENCE

JOHH L« LORD
WELLINGTON CEMENT WORKS

T C I CGRA.MS: "CEMENT 
1 C L C p H O N E : BURY 617 BURY, L A N C A S H IR E

THE CHEMICAL AGE A u g u s t  1 1 ,  1 9 4 5

.........

CASTLE,ENGINEERING CO.,
1 (NOTTINGHAM) LTD. 

H A SLA M  ST., CASTLE BO ULEVARD,  
N O T T IN G H A M

Telephone : 
Telegrams ,

N O T T IN G H A M  46068 (3 lines) 
C APSTAN , N O T T IN G H A M

O N  AIR MINISTRY , ADMIRALTY A 
W A R  OFFICE LISTS

R E P E T I T I O N  W O R K  
IN ALL M ETA LS
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